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A DVE R T I SEME NT. 

The merits of KLAPROTH, in Chemical Ana- 
lyfis , are fo eminent 1 y eftablijhed with men of 


proper to enlarge on the- moft confummate fall and 
accuracy with which he performed his experiments , 
as ivell as on his laudable' candour in fating their 


is here offered to the patronage of the Engli/h 
Chemifls , will meet with their kind approbation , — 
It may be neceffary to add, that all the EfTays of 
the Author relating to this fubject, and which, in 
the German original, were publijhed in two volumes , 
are, for the accommodation of the public, compriz - 
ed in this fingle Volume . 

Whenever Mr. Klaproth, as he has given hopes 
to the Tranfator, fall give another collection of 
his lafi and newefi Effays, they will be immediately 
retidered into Engli/h , 

&S 3 If fome typographical errors, and a few other mifakes 
which unfortunately have efcaped the mof careful attention, 
Jhould create fome difficulty in the fenfe, the reader is requefed 
to. refer to the errata in the laf page . 


fcience throughout Europe, that it would feem im- 


refults . 


On this confi deration, it is hoped that the tranf- 
lation of his Analytico-chemical EfTays, Kc. which 
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THE AUTHOR. 


It has long been iny defigii to collect ray Mine- - 
ralogico-chemical EJfays, difperled in various books 
and journals, and to publifh them, together with 
home new Refearches ; but want of time, and 
other impediments, have hitherto prevented me 
from accomplilhing it. 

l 

Much as I wifhed to give to my Analytical 
Inquiries the greateft polTible degree of truth and 
perfection, and thereby to fulfil the duties which the 
Chemift owes to the Science which he intends to 
promote by his writings, as well as to the Public, 
to whom he offers the fruits of his labour; I was, 
nevertheiefs, too often under the neceffity of expe- 
riencing, how difficult it is to accomplilh this 
purpofe. 

Of the Q6 Treatifes contained in this Jirfi Vol. 
of EJfays towards a Chemical Knowledge of Mine- 
ral Subfances*, the greater number is here published 


* Mr. Klaproth here alludes to the publication of the firft part 
of his Elfays, at Berlin, 1795. The prefent volume comprehends 
alfo the fecond part of them ; and what is faid by the author, with 
refpea to this laft, has been added at the end of this Preface.—* 
Tranfl. 
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for the fir ft time. Each of them beins; uncoil'" 
ne&ed with the others, I followed no particular 
order with their. ; and I alfo difregarded the order 
of publication,- with relpeft to thofe that were be- 
fore published feparately. In my operations with 
the genus of fdver-ores, I intended, for the far- 
ther advancement of the fyftematical part of 
Oryclognofi/, to lubjeft to analytical examination, 
not only particular fpecies and varieties, but en- 
tire genufes, with their chief fpecies. But I was 
loon convinced, that the execution of this defign 
was impracticable, both on account of the few 
leifure hours which I could command, and as, in 
general, it furpalTes the powers of an individual. 


Having merely in view the prog-refs of Natural 
Science, founded on pure experience , that is to 
fay, on plain fafts, free from all hypothecs, I en- 
tertain, on prefentjng thefe labours to the Public, 
the rnoft ardent defile of feeing the words of 
Bergmann*, “ Aliorum tentamina, prefertim car- 
“ dinalia, candide funt reviderida,” put into prac- 
tice; for, as this philofophical Chemift very pro- 
perly adds: “ Plus vident oculi, quam oculus ; 
“ ideoque, quce nova exhibentur, pluribus tejtibus 
“ in diver fis locis utiliter conjirmari puto. ” — Being 
thoroughly convinced of my own fallibility, 

I recommend this examination with the greater 


greater 
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* De Indagando Vero. 
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eagernefs, fince the refults of feveral of my 
experiments, reflecting the conftituent parts of 
foffils, are, frequently, in ftriking contradiction 
to thofe given by others. Thus the mineralo- 
gical world may be informed, on which tide truth 
fiands, or the lead error occurs ; and the Or yet o- 
iogi/t may, with greater certainty than before 
could be done, apply the data given him to the 
perfection of his art. On my part, I ihall always 
I'eeeive with pleafure any well grounded correc- 
tion of my labours, and better information. 

With refpeCt to thofe, who may poffefs patience 
and inclination fufficient to undertake a repe- 
tition of my experiments, I have deferibed every 
particular management, as circumftantially as 
could be done, confidently with keeping within 
due bounds that prolixity which is hardly ever 
feparable from the narrative of chemical precedes. 
Thofe who are familiar with this fubjeCt, will per- 
ceive my endeavours to reduce the analyfis of 
mineral bodies to methods which are fimple in 
themfelves, and lead to refults that may be de- 
pended on. Among others, I flatter myfelf with 
having traced out a way of analyfing gems, which 
feeim to deferve being followed by fkilful Chemids. 

A circumdance, feemingly indifferent, often pro- 
duces in chemical experiments, as in other invedi- 
gations, unexpected confequences ; which may be 

a 4 proved 
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analytical experiments, made with the Adaman 



tine Spar, and Circon (Jargon of Ceylon), which, 
on this account, I have placed next to each other 
in the refpective Treaties'. Who, for example, 
would have imagined, that the application of 
cauftic alkali in the liquid ftate fhould fo exceed- 
ingly facilitate the opening of hard hony matter, 
and remove the greateft part of the difficulties 
with which I had to ftruggle, when employing the 
fame feparating medium in the dry ftate? 

, As- many perfons think that the preparation of 
a perfectly pure cauftic lye is f abject to more dif- 
ficulties than it really is, I will here briefly 
date mv method of preparing it. — I boil equal 
parts of purified fait of tartar, (carbonat of pot- 
afh, or vegetable alkali prepared from tartar) and 
Carrara marble, burnt to lime, with a fufficient 
quantity of water, in a poliffied iron kettle ; I ftrain 
the lye through clean linen, and, though yettur- 
’ bid, reduce it by boiling, till it contain about one 
half of its weight of Cauftic alkali; after which' I 
pafs it once more through a linen-cloth, and fet 
it by in a glafs bottle. After fome days, when 
the lye has become clear of itfelf, bv handing, I 
carefully pour it off from the fediment into ano- 
ther bottle. To convince rnyfelf of its purity, I 
fat urate part of it with muriatic or nitric acid, eva- 
porate it to drynefs, and re-diffolve it in water. 


If 
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If it be pure, no turbidnefs will take place in the 
folution. -fhe quantity of cauftic alkali, which this 
lye contains, I afcertain by evaporating a certain 
weighed portion of the lye to drynefs, in an evaporat- 
ing dif h of a known weight. I alfo take care, in the 
preparation of this cauftic lye, that the alkali be 
not entirely deprived of carbonic acid ; becaufe, 
in that cafe, I can, with greater certainty, depend 
on the total abfence of diffolved calcareous earth. 
Ev employing burnt marble, or, in its head, burnt 
oyfter-lhells, I avoid the ufual contamination of 
the cauftic lye by aluminous earth ; becaufe lime, 
prepared from the common fpecies of lime-ftcne, 
is feldorn entirely free from argil. 

Betides, the choice of the vetfels requires great 
care. Since even the beft porcelain is attacked and 
diffolved by cauftic alkali, I employ filver, reduced 
from muriat of filver, (Horn-lilver), for vetfels 
appropriated to fufion. This material, however, 
notwithftanding its other advantages, is not ahfo- 
lutely free from all inconvenience. For, if the cru- 
cible made of its has not been prepared with every 
poffible care, final! fcales will detach from it, 
v'hicli mingle with the body to be examined, ajnd 
frequently occation illutive appearances. Having 
already found, unexpectedly, that even a crucible 
made of platina would not, as had been withed, re- 
fift the action of ignited cauftic alkali; I imagine 
that -a crucible made of pure maffive gold would 

i be 
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be the ihoft eligible. On this account, Profeffor 
Storr feems to be in the right, when he concludes 
his Propofals , reflecting the examination of the 
mixture of gems*, with the following words: “ The 
difficulties occurring in this operation will the 
fooner difappear, if a great amateur of gems fhould 
choofe to {pend the value of fome thoufand ducats 
for their examination.” Meanwhile, I flatter my- 
lelf with having in fome manner counteracted 
thofe difficulties; though I was not encouraged 
by fuch a high premium. 

Though for the mod part I have followed the 
nezv nomenclature, I have not fcrupuloufly con- 
fined myfelf to its terms ; but have, for the fake 
of brevity, now and then ufed the denominations, 
Glauber' s-f alt. Common- fait, Horn-Jilver, Blood- 
h/e, See. as alfo the term mild, in Head of car- 
bonated, in oppofition to caujlicf. Speaking of 
water, to avoid too frequent repetitions, I have 
moftlv omitted to particularize it as diftilled. Thus, 
alfo, I have not in every Angle inftance mentioned 
the edulcoration of the precipitates, or refid ues ; 
this and fimilar operations being always under- 
ftood to have been performed. 


* Orell's Chemisches Journal, vol. VI. 1781. page 227. 

+ The Tranflator, however, has, for the moftpart, preferred the 
new nomenclature , and frequently added the former denominations, 
for reafons not neceffary to be particularly mentioned. — Tranfl. 
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Concerning the Second Part * 

I here offer to the chemical and mineralogical 
public the fecond volume of my Effays, See. ani- 
mated by the hope, that it will meet the fame 
encouraging approbation with which the JirJi 
has been honoured by fcientific men, whofe de- 
cifion in this branch of the Knowledge of Nature 
commands refpect. 

The numbers of the Effays, contained in this 
volume, proceed in a continued feries with thofe 
of the preceding. Of thofe now given (1797), 
only a few have been before printed in various 
publications, and are here merely collected. — 
All the others are entirely new, and, at prefeut, 
publifhed for the firft time. 

As thefe effays were the fruit of my leifure hours 
only, feveral of them have not arrived at that de- 
gree of perfection, to which, perhaps, they might 


* This is the Preface to Mr. Klaproth's fecond volume of the 
German Edition ; and the words, Part i. and Part ii. have 
been defignedly inferted in the following Table of Contents ; the 
better to diftinguifh the firft 26 Effays belonging to the firft volume 
from the remaining effays, publifhed in the fecond volume of the 
original. 


have 
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have approached, if the ufual avocations of my 
duties had permitted me to perform them with 
greater convenience and opportunity. 

% 

In this refpeCt I earneftly with, that, for the 
advancement of the fcience, the chemico-analytical 
refearckes publiihed in this fecond volume may 
ill are the fame good fortune with thofe of the firft ' 
— I mean to fay, that they may be examined, cor- 
rected, and farther purfued by expert Chemifts. 


M. H. KLAPROTH . 
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I. EXPERT 


EXPERIMENTS 

ON THE 

HABITUDES OF VARIOUS SPECIES 

OF 

STONES AND EARTHS 

IN THE 

FIRE OF A PORCELAIN-FURNACE* * 

A Scientific enquiry into that clafs of natural bodies, 
which belong to the ?nineral kingdom , includes a number of 
particulars, which it is neceflary to unite, in order to ob- 
tain a complete knowledge of the fubjedt. 

Thefe are : 

1. Their geognojlic fituation* : and 

2. Their external charafterifiic marks : which both together 
conftitute their naiural hiftory . 

3. The experiments relating to the phyfical properties and 
powers of bodies in an undecompofed ftate. Such are : 
their fpecific gravity, elafticity, magnetic attra&ion, 
the phenomena exhibited by them with regard to light, 
and the like. 

4. Their habitudes or changes in the fire 3 and 

5. Their chemical conftituent parts . 

* Werner , who introduced the expreflion Geognofy , underftands 
by it a general acquaintance with the folid parts of our globe^ 
the various fituations or beds of foflils, and their reciprocal rela_ 
tions to each other. Thus he diftingui flies geognofy from mine- 
ralogical geography , which only treats of the native places of fof- 
fils. — Tranfl. 

* 


As 


2 I. Habitudes of Stones and Earths 

As to the habitudes of minerals in fire , they indeed be- 
long to the chemical part of natural fcience 5 but fo far only, 
as their conftituent parts, or their proportions to each other, 
are made to fuffer an alteration by this agent. Therefore, 
the phenomena, which take place on warming or heating, 
without producing a lafting change in the chemical mixture 
of the conftituent parts, do not belong to this, but to its 
phyfical part. Thus, for inftance, the power of attracting 
and repelling light bodies, excited in Tourmaline by warm- 
ing it, fhould only be reckoned among its phyfical proper- 
ties ; but, on the contrary, the phofphorefcence of the 
Fluor fpar and the Apatite , though but moderately heated, 
already effect fome alteration in the natural chemical pro- 
portion of their conftituent parts. 

Though feveral induftrious naturalifts have examined vari- 
ous fpecics of earths and ftones merely by fire, few of 
them, however, have furnifhed fuyiple fafts or experiments . 
Some, as Pott and Gcllert , according to their particular 
purpofes, have directed their attention more to the products 
of fufion, in compofitions of their own making, than to 
the mere habitudes of the fimple fofiils. Others, D’ Arcet 
for inftance, have indeed had regard to this laft circum- 
ftance ; but they have miffed their end, at leaft for the 
greateft part, by expofing the body under trial to fire in im- 
mediate contact with argillaceous crucibles. For, the re- 
fults could not fail to be falfe in moft cafes, on account of 
the aluminous earth from the corroded mafs of the crucible 
mingling with the ljubftance of the experiment. 

So far as I know, Mr. Gerhard* is the only chemift, 
who, in his valuable experiments concerning the habi- 


* Gerhard's Verfuch einefr Gcfchichte des Miner air eichs 9 2 Vol. 
Berlin, 17S1.82. — Vol. II. § 2 . page S— 44. 

tudes 


in Porcelain-Fire . 


3 

tudes of foffils in the fire, has paid due attention to the na- 
ture of the veflels ; and has communicated true refults, be- 
caufe in his operations he employed crucibles of charcoal, 
befides thofe manufaflured of clay and chalk. 

The refults of my experiments on the effefls produced 
by fire on various fpecies of {tones and earths, which I am 
now about to give, may ferve to confirm feveral, and in 
fome refpedts be confidered as a continuation of thofe of 
Gerhard . 

When fpeaking of the experiments on fufion made by 
the above mentioned naturalifls, as well as of my own, the 
mere action of common fire in wind and porcelain-furnaces is 
underftood. Hence, neither dioptrical and catoptrical expe- 
riments belong to this inveftigation ; nor thofe, which fe- 
veral philofophers have made by ftrengthening the fire by 
means of oxygen gas. For, howfoever valuable the latter 
are in other refpedts, I am inclined to think, that in a mine- 
ralogical view, the adfion of violent ignition fuftained by 
oxygen gas is not a convenient method for afcertaining the 
relative habitudes of minerals in the fire. 

To be enabled to draw juft conclufions from experiments 
of this kind, it is neceflary that they be all performed with 
the moft equal degree of heat. This advantage was af- 
forded to me by the furnaces of the Royal Porcelain-manu- 
fa&ory (at Berlin ) ; into which the fofiils, ready prepared for 
this trial, were put ; together with the porcelain, fubjefted 
to final baking. 

For experiments to be performed in charcoal crucibles, a 
cavity was made in a thick fragment of well-burned char- 
coal, of a volume anfwering the fize of the fofiil. This 
being put in, the cavity was clofed with a charcoal ftopper; 

b 2 after 
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after which the charcoal-crucible was fitted into another 
crucible made of baked clay, and this laft well joined with 
its cover by luting. 

In order to make comparative experiments, I placed ano- 
ther quantity of each foifil immediately i*n a crucible made 
of clay unmixed with iron. After the cover had been luted 
on, it was expofed to the fame intenfity of heat. 

In every cafe where the lofs of weight could be afcer- 
tained with fome degree of certainty, I have always men- 
tioned it. 


No. I. ADULARIA; from Mount St. Gotthard. 

tf) In the charcoal-crucible * , a colourlefs glafs, clear in 
its fubftance, but quite full of very fmall froth-bubbles. 
On this account k appears of a greyifh-white, and exhibits 
no vitreous fplintery fra&ure, but a minute conchoidal, 
with very fine pores. 

b) In the clay-crucible. The fame. 

No. 2. White ALABASTER. 

a) CH. Cr. was rendered moderately hard, white palling 
into ftraw-yellow, in fome places finely ftreaked, of a fine- 
grained earthy fra£lure, adhering to the tongue, and emit- 
ting an odour like that of alkaline fulphuret. — Lofs of 
weight, 0,56. 


* For the fake of brevity, the Charcoal-crucible is marked CH. 
Cr. and the Clay-crucible , CL. Cr. 

In the fame manner L. of W. means lofs of weight. 

I 


b) CL. 
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b) CL. Cr. A black-brown glafs, very filming^ little 
tranfparent on the edges, with feparate bubbles. 

No. 3. AMIANTHUS; from Greenland . 

a) CH, Cr. A roundifh fufed fcoria, of a dirty pearb 
grey, externally covered with fome fmall grains of iron. 
Fraclure, dull, finely porous, with difperfed inlaid glofly 
particles. 

b) CL. Cr. Has run into a greenifh, opake fcoria, of a 
fracture almoft dull. The whole furface covered with 
cryftals of a greenifh and light brown colour, in the form 
of delicate needles, of a reticular form. 

No. 4. ASBESTUS, mountain green: (Berg-holzj from 

Siberia . 

a) CH. Cr. Unaltered as to form, (imply hardened by 
ignition. Its furface invefted with a thin reddifh cruft; 
the edges blackifh, and overlaid with fine exfuded grains of 
iron. — L. of W. 0,16. 

b) CL. Cr. The form likewjfe unchanged; of alight- 
brown colour, rendered very hard, and covered with fome 
ferruginous fpots. 

No. 5. ASBESTUS ; from Taberg. 

a ) CH. Cr. A light-grey flag, fufed into a fphere, and 
covered with grains of iron, of a glittering furface, and 
having detached, fhining, large bubble-holes* — L. of W. 

N. 6. BASALT; afh-grey, coarfe-grained. fSwed. Trap\ 

and, according to Werner^ Grunftein;) from Hunneberg^ 

in Weftgothland. 

a) CH. Cr. Fufed into a compact glafs, of a clove- 
brown colour, tranfparent in fplinters, of a large con- 

b 3 choidal 
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choidal fra&ure. Externally, partly glazed brown, partly 
inverted with a ferruginous cruft, and large grains of iron. 
— L. of W. 0,06. 

b) A folid black glafs, covered with a brown, fteel-grey, 
veined iron-cruft. 

No. 7. BASALT, denfe, columnar ; from the Hafenberge, 
in the middle mountains of Bohemia. 

a) CH. Cr. Externally, a compact grey mafs, richly 
over-laid with pretty large grains of iron, and in part alfo 
covered with a tombac-brown ferruginous cruft. Its frac- 
ture of a bright afn-grey, and to appearance dull and 
earthy ; but if examined with a lens, pofl'efied of a texture 
very finely porous, and fpongy throughout ; and very rough 
to the feel.' — L. of W. 0,09. 

b) CL. Cr. A black denfe glafs, tranfparent, and of a 
clove-brown, in thin fplinters, of an even or grofs-con- 
choidal fra&ure. At the top, it exhibits a light-brown* 
glofly, and delicately-flowered cruft. 

No. 8, BASALT, denfe, columnar j from Stolpe , in 

Saxony. 

a) CH. Cr. A compadt mafs, inverted at the top with 
a blackilh grey glazing, but, on the Tides and underneath, 
with numerous grains of iron, and in part covered with a 
tombac-brown iron-cruft. In fradlure, afh-grey, dull, 
denfe, fomewhat fplintery, in fome places of a fpongy tex- 
ture hardly diftinguifliable, and in others exhibiting clove- 
brown glofly veins. — L. of W. 0,08. 

Note 1. Another, but fmaller quantity of the fame bafalt, 
treated in the fame manner, I found, had the fame ex- 
ternal appearances : but its internal colour was white-grey ; 
its texture was more denfe, and traverfed by minute, blackilh 
vitreous veins. 

Note 
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Ntte 2 . I put the fpecimen of No. 8. a) a fecond time into the 
charcoal crucible, after having feparated the iron-grains. 
It appeared afterwards of an amorphous, and on the upper 
part confufedly fibrous form; but its fracture prefented a 
darkilh grey, compadt, fine-grained, untranfparent, highly 
glittering, and, towards the Tides, greafy glolTy fcoria. 

b) CL. Cr. As No. 7. b). 

No. 9. BASALT, largely perforated, with interfperfed, 

{ingle, fmall grains of olivin ; from the ifland of Skye. 

a) CH. Cr. On the furface overlaid with many grains 
of iron, of a confiderabie fize. Fradture dark afh-grey, 
very rugged, dull, and earthy ; but, viewed by a lens, 
fpongy, with fine pores. — L. of W. 0,08. 

Note. The grains of iron being feparated, this mafs was again 
placed in a freih CH. Cr. Its furface then afluined the 
figure of vermicularly twilled branches, lying flat ; fome 
of which had a copper-red metallic lultre. Its fradture 
like No. 8, note 2 . 

b) CL. Cr. The fame as No. 7. b) 

No. 10. BASALT, porphyraceous ; from the new Cam- 
meni , near Santorini. 

Note . The principal black mafs was a medium between filice- 
ous fhiftus, ( Kiefelfchiefer ) jafper, and bafalt ; with diflfe- 
minated tender, white, vitreous fquares and grains. 

a) CH. Cr. Melted into a folid, blackifh glafs ; whofe 
fragments were of a yellowifh-green, and tranfparent. It 
was covered with a fteel-grey ferruginous cruft, and of a 
gloffy, large conchoidal fracture. — -L. of W. 0,02. 

b) CL. Cr. A compadt, black glafs; but its fplinters 
clove-brown and tranfparent. Fradture of the large, and, 
in fome degree, fmooth conchoidal form. Surface inverted 
with a bright brown, fhining pellicle. 

b 4 


No. 
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No. ii. LIGNIFORM ASBESTUS (Bergholz), brown ; 
from Tyrol . 

a) CH. Cr. Suffered no alteration of form; burned 
hard, and affirmed a greenifh-brown furface, with a red and 
white inveftment. Its edges foliated in lamellae, blackifh, 
and garnifhed with extremely delicate exfuded grains of iron. 
Fracture bright, fteel-grey, and glittering. — L. of W. 0,39. 

b) CL. Cr. Coalefcing by fufion with the parts of the 
crucibles that were in contafl: with the fragments. Their 
external furfaces exhibited a texture, confiftiilg of brown, 
refplendent, implicated, fhort ftriae. The fraiSture dark- 
grey, little fhining, and of bright-grey rays and points, 
as it were interwoven, with fome air-bubbles. 

No. 12. BERYL, yellow; from Siberia. 

a) CH. Cr. No change in the figure. Colour dirty 
pale-bluiih-grey, with a greafy luff re, and a little tranfpa- 
rent. Fradlure uneven, grofs-fplintery. — L. of W. 0,01, 

b) CL. Cr. The fame. 

No. 13. BERYL, fea-green ; alfo from Siberia, 

a) CH. Cr. In general of lefs fplendour ; but the late- 
ral furfaces of the column covered all over with fine, 
fhining, needle-formed radii. In other refpedfs, as No. 12. a) 

b) CL. Cr. Like No. 12. b) 

No. 14. SHORLITE (Sch'orlar tiger Beryl) ; from Alten- 

berg . 

a) CH. Cr. Unaltered as to form; indurated by the 
ignition; became grey, dull, and rough; with minute glit- 
tering points of a nearly metallic luftre. — L. of W. 0,25. 

i 

b) CL. Cr. The fame phenomena; but without Aiming 
points. 


No. 
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No. 15. PUMICE-STONE, common; from Lipari. 

a) CH. Cr- A bluifh-black-grey, denfe glafs, with 
fome air-bubbles ; femi-tranflucid when reduced to thin 
fragments ; and externally overlaid with a few grains of 
iron. L, of W. 0,10. 

b) CL. Cr Afforded a clearly fufed, K gh ; -black ifh- 
green, glaffy fubftaric'e, of almoft colourlefs and clear fplin- 
ters, with fome air-bubbles. 

No. 16. COMPOUND SPAR ( Bitterfpath ) ; from 
Zi'Aerthal , in Tyrol. 

a) CH. Cr. Fell into fmall yellowifh-grey, and yellow- 
ifh-brown, friable, and in part diftindfly rhomboidal pieces, 
of an earthy appearance. — L. of W. 0,45. 

b) CL. Cr. On the upper part it run into a clear, 
bright grafs-green glafs, of a fmooth furface ; but on the 
lower part into a light-grey frothy fcoria. 

No. 17. BOLE, redarmenian; genuine . 

Note. Confifts of a red, friable lithomarga ( StehvnarkJ, with 
white fpeckles. 

a) CH. Cr. Burned hard, was glittering, and of an 
iron-black colour. — L. of W. 0,20. 

b) CL. Cr. Hardened by burning; partly fteel-grey, 
partly dirty-brown ; having the furface covered with tranf- 
uded and re-calcined or oxyded ferruginous particles ; rough 
and porous. 

No. 18. BOLE, red armenian ; common. 

a) Melted into an ill-fhaped hollow globe, whofe out- 
ward and inward furfaces were of a dim fteel-grey colour, 

and 
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and inlaid with refplendent grains of iron. Its fra&ure 
prefented a black-grey flag, fhining, and in part porous. — 
L. of W. 0,16. 

b) CL. Cr. Gave a brown fcoria ; glofly like pitch; 
full of large bubbles ; of an uneven furface, refembling the 
fpecular or grey iron-ore ( eifen-glanziz ). 

No. 19. BORACITE; from Liineburg. 

*0 CH. Cr. Each cryftal fell feparately into a globular 
form ; acquired a cavity in the middle, and prefented here 
and there incumbent, very tender ferruginous grains. 
Fra&ure whitifli-grey, fhining, uneven, and foliated ; in 
part alfo ftriated. 

b ) CL. Cr. Produced a yellowifh, clear glafs, contain- 
ing fome air-bubbles ; and having feparate, fmall, dim- 
white fpots. 

No. 20. SIDERO-CALCITE ( Braunfpath ), in lumps*, 
grey-white ; from Frey berg. 

a) CH. Cr. Fell into black-brown, cracked and fri- 
able lumps, entirely refembling perfedtly decayed fidero- 
calcite, and fhewed exceedingly minute, tranfuded metallic 
grains. 


* In German derbe y the precife meaning of which expreflion 
Kir wan a (Herts, (Elem. of Mineral. I. p 26) he could never learn. 
According to Emmerling , any folid foffil is called derbe which is 
concreted or imbedded in another, and is of the fize of a haxeU 
nut , and above, to any magnitude ; whereas that which is called in 
German cingefprer.gt (difleminated, interfperfed) is under the fize 
7 of a hazel-nut, to any minutenefs obfervable. As the fize of the 
foffils treated of in this work is feldom determined, the word derbe 
will be given in this tranflation by the expreftions in lumps , in 
tnafa, and fomctimes maffivc.*— Tranfl. 


b) CL. 
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b) CL. Cr. Changed into a glafs of a dark black-brown 
colour, tranfparent on the edges, and pellucid in fmall frag- 
ments. 

No. 2i. CORNELIAN, oriental. 

a) CH. Cr. No change in its form, very fragile, of a 
fnowy-white from the outer edge, almoft to the thicknefs 
of Ti inch 3 but internally very pale reddifh white. The 
fra&ure of the white border was conchoidal and refplendent \ 
that of the inner parts earthy and dull. — It fuffered no lolfr 
of weight. 

b) CL. Cr. Throughout of a fnow-white, partly fpofc- 
ted, fomewhat greyilh, and preferving its external fplen- 
dour. 

No. 22. CHALCEDONY 3 from Ferroe. 

a) CH. Cr. Of unaltered fhape 3 white as fnow 3 eafy 
to be broken 3 externally, and in the fraclure, glittering. — 
L. of W. 0,01. 

b) CL. Cr. The fame. 

No. 23. CHLORITE, loofe, from the cavity of a rock* 
cryftal 3 from St. Gotthard . 

a) CH. Cr. A contra&ed, black, {hining, fomewhat 
radiated mafs, fimilar to a brittle pit-coal. 

b) CL. Cr. Fufed into a folid, black-brown, vitreous 
fubftance. 

No. 24. CHRYSOBERYL, from Brafil. 

a ) CH. Cr. Remained totally unchanged, except that 
its furface became a little rougher. 

b) CL. Cr. Likewife unaltered ; only its colour turned 
fomewhat paler, and the external furface acquired fpots of 
a dull white. 


No. 
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No. 25. CHRYSOLITE, oriental. 

a) CH. Cr. Its furfacc covered with a thick ferrugi- 
nous cruft, of a reddifh-brown, pafting into fteel-grey, and 
glittering. Its original green colour was no longer per- 
ceivable in the fradlure. Its form, fplendour, and tran- 
fparency, quite unaltered. 

b) CL. Cr. No change as to form, tranfparency, and 
luftre ; but the colour inclined now to olive-green. 

^ v 

No. 26. CHRYSOPRASE; from Kofemutz . 

a) CH. Cr. Had its figure unaltered, turned very light 
blackifh-grey, of a ftrong glofs, and perfe£Hy opake. In 
the ftreak it exhibited a kind of metallic luftre. — L. of 

W. o,oi. 

b) CL. Cr. The fame effeft. 

No. 27. CIMOLITE ; from the ifland of Clmolo (Cimolia 

Plinii). 

a) CH. Cr. A black-grey, moderately fhining, fcummy 
flag, of little weight. — L. of W. 0,25. 

b) CL. Cr. A yellowifh-white, half fufed, hard, fmall 
frothy fcoria, refembling corroded quarz. 

No. 28. CYANITE, cryftallized; from St. Gotthard. 

a ) CH. Cr. Burned white, was fplit, became very fri- 
able, and internally fhining. — No lofs of weight. 

b) CL. Cr. The fame. 

No. 29. CYANITE, common; from the fame place. 

a) CH. Cr. Was rendered afh-grey by ignition, and 
fplit, iii the manner of wood. — No lofs of weight. 

b) CL. Cr* Snowy-white, and fplit. 


No. 
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No. 30. FEL-SPAR ? compact, blue ; from Krieglach . 

a) CH. Cr. Furnifhed a grey-white glafs, fcummy in the 
fra&ure, and thereby divided into {hapelefs cellules, like fine 
tabular quarz. It prefenfeed detached ferruginous grains, 
.and fhewed alfo on the furface a number of fine fplendid 
fpeckles. — L. of W. 0,40. 

b) CL. Cr. Shrunk into milky-white, irregular, rough 
lurpps, with a diftinctly beginning vitrification. 

No. 31. FEL-SPAR, common, red ; from Lomnitz . 

a) CH. Cr. As No. 1. a) 

b) CL. Cr. As No. 1. a) 

No. 32. FEL-SPAR, vitreous, in* hexagonal plates; from 
the. Porphyry of Drachenfel j. 

a ) CH. Cr. A grey iih-w hits glafs, almoft pellucid ; 
of a Itrong glofs on the fracture, and having air-bubbles.— 
L. of W. 0,02. 

b ) CL. Cr. A femi-pellucid, bright-grey, fomewhat 
frothed glafs ; in fome places fpeckled blackifh or brownifh. 

No. 33. FEL-SPAR, green; from Siberia . 

a) CH. Cr. Like No. 32. a) 

b ) CL. Cr. Produced a milk-white glafs, of a fine 
froth, but clear in fmall pieces. 

No. 34. FLUOR-SPAR, yellow, cubic; from Gerfdorf. 

a) CH. Cr. A milky- white fcoria ; fufed on the out- 
fide ; in the fracture iamellar, of refplendent planes.— 
L. of W. 0,04. 

b) CL, Cr. Fufed into a clear, bright grafs-green glafs. 

No. 





I. Habitudes of Stones and Earths 


*4 

No. 35 - SPECULAR GYPSUM (Fraueneis, glacies 

Maria. ) 

a ) CH. Cr. Rendered white, very friable ; and its la- 
mellae fpecular or reflecting light. — L. of W. 0,60. 

/ 

h) CL. Cr. Clove-brown glafs, vrith large fpherical 
air-bubbles. 

Nq> 36. HYALITE, or Glafs-ftone, (VIOLET 
SHOERL) ; cryftallized ; from Dauphiny . 

a) CH. Cr. A femi-pellucid greyifh-white glafs, 
brilliant, flat conchoidal fraCture; outwardly fpread over 
with ferruginous grains. — L. of W. 0,12. 

b) CL. Cr. A denfe, femi-pellucid, deep clove-brown. 

No. 37. HYALITE (Violet Short), in maffes ; from 
Thum (Thumerftone). 

a\ CH. Cr. As No. 36. a ). — L. of W. 0,10. 
h) CL. Cr. As No. 36. b). 

No. 38. MICA, grey, grofs-foliated ; frotn Cornwall 

a) CH. Cr. A greenilh-grey, femi-pellucid glafs, over- 
laid with minute grains of iron. — L. of W. 0,10. 

1 ) CL. Cr. Run into a compact, blackifh, opake 
glafs ; of a fmooth, ftrongly-fhining furface, and conchoidal 
fra&ure. 

No. 39. GARNET, red, bohemian. 

a) CH. Cr. Afforded a grey, turbid glafs ; full of 
grains of iron. 

b ) CL. Cr. Fufed into an opake, almoft compaCt fcoria, 
whofe colour internally changed by ftripes from brown into 
green ; very finely corroded. 


No. 
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No. 40. GARNET, oriental. 

a) CH. Cr. The fame change as No. 39- a). 

b) CL. Cr. Yielded a compadt black glafs ; of a bright 
luftre ; covered with a fteel-grey cruft* 

No. 41. GRANATITE, (till now fo called) ; from St. 

Gotthard. 

a) CH. Cr. Became hard; fteel-grey; overlaid with 
fmall ferruginous grains. 

b) CL. Cr. Rendered hard ; of an iron black colour ; 
with {hining points of a metallic luftre. 

No. 42, GREEN EARTH ; from Cyprus . 

o) CH. Cr. Fufed into an irregular fphere ; which had 
externally a dirty green colour, and prefented in the frac- 
ture a fomewhat porous mafs, compofed of an emerald-green 
glafs and a pale-green fcoria. Here and there it was 
crofted partly by white metallic lamellae, partly by reguline 
copper. There was alio found, in one of its cavities, a 
variegated copper-ore in fmall grains. — L. of W. 0,17. 

b) CL. Cr. Exhibited a fufed compact fcoria; in the 
fradture of which the upper part was brown and refplen- 
dent ; the lower one greenifh grey, and glittering. At top 
it fliewed grey-white, delicate plumofe traces, of a luftre 
nearly metallic, upon a brown ground. 

No. 43. HELIOTROPIUM, oriental. 

a ) The figure unaltered ; but rendered a little fofter by 
the ignition. The colour changed from dull-greenifh to a, 
grey-white. Its fradture uneven, fplintery, rough and 
glittering. The red points, which had difappeared, left 
fmall holes behind them. — L. of W. 0,01. 
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b ) CL. Cr. The colour turned throughout whitifh 
grey. In other refpe&s as at a ). 

No. 44. HORN-BLENDE, bafaltic ; from the crater of 

V efuvius. 

a) CH. Cr. A hardened, ill-fhaped mafs, with grains 
of iron. Fra&ure light-grey, uneven, faintly glittering; 
withoutany trace of vitrification. — L. ofW. o,io. 

b) CL. Cr. Melted into a denfe, black-brown glafs ; 
tranfparent in thin fragments ; of a fmooth furface, and a 
fiat conchoiaal, glofly fracture. 

No. 45. HORN BLENDE, common; from Neurode , in 
the county of Glatz , in Bohemia. 

a ) CH. Cr. An indurated mafs ; on the outfide wrinkled, 
of a colour verging into copper-red, inlaid with many gra- 
nular particles of iron. Internally light pearly-grey, un- 
even, flightly glittering ; here and there with a beginning 
vitrification. — L. of W. 0,06. 

b) CL. Cr. As No. 44. b ). 

No. 46. HORNBLENDE? common; from Nora> in 
Weftmanland. 

a) CH. Cr. Run into an imperfect, greenifh-black vi- 
treous fubftance, tranfparent on the edges, overlaid with an 
iron black, rugofe or fhri veiled cruft. Fra&ure, with air- 
bubbles, of a copper-colour. — L. of W. 0,14. 

b) CL. Cr. A compact fcoria, whofe colour, from below 
upwards, changed from leek-green to greenifh black. Co- 
vered with a fteel-grey metallic cruft. Fra&ure, mode- 
rately Alining, of a greafy luftre. 
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No. 47. HYACINTH 3 from Ceylon. 

(i) CH. Cr. Its colour became greyifh-white. The 
cryftals in fome degree coalefced ; but remained in other 
refpedts unchanged, except their tranfparency being dimi- 
nifhed., — No. L. of W. 

b ) CL. Cr. Such of the cryftajs as were in contact with 
the crucible, united with it by fufion, throwing up a ferru- 
ginous cruft. The others were loofely conglutinated 
together; The colour, in part, pafTed into a wine- 
yeliow. 

No. 48. CAT’SrEYES, grey-white; from Ceylon . 

a) CH. Cr. Became foft, grey, dimmed, and opake by 
the adtion of the fire. — No. L. of W. 

b) CL. Cr. The fame change. 

No. 49. CAT’S-EYE, red ; from Malabar . 

4) CH. Cr. Like No. 48. a) 

b) CL. Cr. The fame. 

No. 50. LABRADOR-HORNBLENDE ( Labrador -) 
Jlein ). 

a) CH. Cr. Fufed into a compadl glafs, of great luftre, 
pellucid in fmall fplinters, of a pale-grey colour, with very 
minute, detached grains of iron. — L. of W. 0,04. 

b ) CL. Cr. A compadl, dufky-white fcoria, tranfparent 
en the edges* 
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No. 5r. LAPIS LAZULI, deep-blue. 

a) CH. Cr. A denfe, grey, femi-pellucid glafs ; ove£* 
laid with grains of iron.-— L. of W. 0,12. 

b ) CL. Cr. A denfe, brownifti, black glafs, with 
feparate grains of iron upon its furface. 

i 

No. 52. LAVA, loofe, frothy; from Vefuvius . 

a) CH. Cr. Changed to a compact glafs, of a greenifh- 
grey tinge, containing granular particles of iron ; and tranf- 
parent on the edges. — L. of W. 0,08. 

b) CL. Cr. A compact, bfownifh-black glafs, having 
fully fpots on the upper part. 

No. 53. LEMNIAN EARTH, common. (Bole;. 

a) CH. Cr. A denfe, deep-greenifh-grey glafs, covered 
with a cruft coloured like ruft of iron, and fome ferrugin- 
ous grains. — L. of W. 0,25, 

b) CL. Cr. A compadt greenifh-black glafs ; (hewing 
at the top light-brown points, lying flat. 

No. 54. LEPIDOLITE (Lilalite) ; from Rofna in 
Moravia. 

a) CH. Cr. Produced a pale-grey, denfe, femi-pellucid, 
very hard glafs ; partially covered with a grey ferruginous 
cruft. — L. of W. 0,17. 

b) CL. Cr. Afforded a greyifh-white, tranfparem 

glafs, with very fmall bubbles ; and on the upper parts 
covered with a light-brown cruft, of a luftre nearly me- 
tallic. • s 
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•No. 55. LEUCITE (not yet affe&ed by volcanic fire) ; 
from Vesuvius. 

S J 

a) CH. Cr. Outwardly a commencement of fufion ; 
the infide little altered, and ftill very glofly. The horn- 
blende which it contained withiri, was melted into feparate, 
black, minute drops. 

b) CL. Cr. Exadliy the fame. 

No. 56. MARBLE, white ; from Carrara. 

<7) CH. Cr. Was converted into quicklime. 

b ) CL. Cr. Changed into a denfe, clear, hard, pale 
grafs-green glafs. 

No. 57. PLASTIC SILICLMURITE ( Meerschaum , , 
Keffekil of Cronftedt) ; from the Levant. 

a ) CH. Cr. Not altered ; only rendered more meagre 
ahd indurated by ignition ; very flrongly adhering to the 
tongue.— L. of W. 0,30. 

b) CL. Cr. The fame. 

No. 58. OBSIDIAN, black; from Mount Hecla in 
Iceland. 

a) CH. Cr. A greenifh-black glafs, of great fplen- 
dour ; pellucid in fmall pieces, outwardly with a grey in- 
cruftation. 

b) CL, Cr. Malted into a denfe, black-brown glafs ; 
tranfparent only in its fmalleft fplinters, and aconchoidaj 
fradture. 

• ' - - * • - * V v!„. J ^ . • . ' . , ... 

' c 2 No. 
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No. 59. OBSIDIAN, blackifh-grev, tranfparent ; from 

Lipari . 

* ) CH. Cr. Gave a glafs, pellucid in larger lumps ; 
of a fomewhatdufky, pale, grafs-green hue, containing air- 
bubbles, and externally covered with a grey turbid cruft. 

b) CL. Cr. Fufed into a clear, pale-black-greenifh 
glafs, with feparate bubble-holes. 

No. 60. OBSIDIAN; from Tokay. 

CH. Cr. Like No. 59. a) 
b) CL. Cr. Like No. 59. b) 

No. 61. OLIVIN ; from Greenland . 

a) CH. Cr. The grains black, opake, finely glazed, 
and conglutinafed. 

b) CL. Cr. Almoft the fame change, and coalefced with 
the fides of the crucible, which it powerfully attacked. 

No. 62. OLIVIN ; from Habichtfwaldc. 

(a CH. Cr. As No. 61. a) ; only a little more firmly 
coalefced. 

b) CL. Cr. As No. 61. b) 

No. 63. OLIVIN ; from Ritterfdorff^ in the middle!, 
mountains of Bohemia. 

CH. Cr. The concretion of the grains ftronger; 
alfo ftrongly glazed, and of a dirty leek-green. 


b) CL. 




in Porcelain-Fi\ % 


21 


*) CL. Cr. Like No. 61. £) 

No. 64. OLIVIN ; from UnkeL 

a) CH. Cr. Its grains were covered with a greenifh- 
black glaze, cemented together, and crofted by a white 
mafs, in fome places cryftallized in a delicate capillary form. 
Their outer fides were invefted with grains of iron.' — L. of 
W. 0,02. 

b) CL. Cr. Were fufed into one glofly, fomewhat 
porous mafs, which, in the upper part, was cryftallized in 
a radiated form, with a brownifh-grey tinge ; but ip the 
fradture it was partly greenifh-white, partly grafs-green. 

No. 65. OPAL (femi-opal), brown-red ; from the TeU 
kebanya mountains. 

a) CH. Cr. Without alteration as to form. Ex* 
ternallv black-grey, dull, and in every part covered with 
diffeminated fmall grains of iron. In the fra&ure, brown- 
ifh-grey, dull, and uneven. — L. of W. 0,18. 

b) CL. Cr. Little changed in the form. Externally 
refembling the fpecular or grey iron-ore ( Eifenglanz ). Its 
fraflure black, glittering* and in a fmall degree po- 
rous. 

No. 66. OPAL (femi-opal), yellow 5 from the fame 

place. 

a) CH. Cr. Figure unaltered ; its colour turned 
greyifh-white, and it was much difpofed to fly in pieces. 
Some luftre on the outfide 5 in the fradture, dull and 
parthy, of a fine grain. — L. of W. 0,06, 
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b) CL. Cr. The fame changes ; together with a fome- 
what brighter luftre. 

No. 67. OPAL, femi-opal of a verdigris -colour ( He(io- 
tropium ?) ; from Greenland. 

a ) CH. Cr. Was rendered foft, its fra&ure of a light- 
reddifh-brown, fpeckled with a copper-red ; glittering, 
and exhibiting dim-white points and veins. 

b) CL. Cr. Rendered not quite fo foft by the ignition ; 

and it acquired a liver-colour, with white fpots. — L. of 
W. *0,06. 

No. 68. PITCH-STONE, yellow; from Meijfen. 

a) CH. Cr. A greyifh-white glafs; though clear in 
itfelf, yet full of froth-bubbles. The outer furface pre- 
fented a deep-grey, Aiming cruft. 

' • v > ' •* . . > 

1 ) CL. Cr. The fame ; but without the external in- 
cruftation. 

No. 69. PITCH-STONE, blue (fo ftyled) ; from Mend- 
Mont ant, near Paris. 

« ■ . - . • . f t - *• « * Zj ' 

a ) CH. Cr. Became foft, yellowifh-white, and fplit 
or cleft in the manner of flate. 

b) CL. Cr. The fame changes; except its colour 
turning light-brown. — L. of W. p, 08. 

No. 70. SHISTOSE FORPHYRY ; from Schlosfberg 
near Toplitz . (Its chief mafs the Kling{lcin y as it is 
called). 


a) CH. 


a) CH. Cr. Run into a denfe, very Aiming glafs, 
©f a grey tinge inclining to deep-green ; tranfparent in 
fmall fragments, and inlaid with detached, nearly tin- 
white grains of iron. — L. of W 0,05. 

b) CL. Cr. A compadl brownifh-black glafs, with 
tranfparent edges, and a conchoidal fradlure. 



No. 71. PORCELAIN JASPER, yellow; from Bo- 
hemia. 

a) CH. Cr. Suffered no alteration in its form ; but 
was rendered fomewhat contra&ed, of a deep fteel-grey, 
and dull. 

b) CL. Cr. Figure unchanged ; externally yellowifh* 
brown ; in the fracture, black and glittering. 

PRASE ; from Breitenbrunn. 

a ) CH. Cr. Its form unaltered ; externally of a grey- 
white, fhining, inlaid with tranfuded grains of iron. Its 
fra&ure, greenifh-white, of a faint luftre, and uneven. 
Totally opake. — L. of W. 0,03. 

b) CL. Cr. The form likewife unaltered ; externally of 
a fmutty-greenifh white, gloffy, and fpotted with minute 
drops refembling pitch. Fradture grey and dim. 

No. 73. QUARZ, red; from Rabenjiein . 

a) CH. Cr. No change in the figure; colour entirely 
pale reddifh-white ; flightly tranfparent ; and invefted with 
a delicate glazing L. ofW, 0,03. 


b) CL. Cr. The fame. 


M- 
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No. 74 * RUBY, rofe-red, oriental . 

a) CH. Cr. No alteration ; except its furface having 
become a little dimmed. — Alfo without L. ofW. 

b) CL. Cr. Entirely unchanged. Its colour even feemed 
to be rendered frill purer and more lively than before 
ignition. 

No. 75. MUSCOVY GLASS (Glijl, Mica) ; from Siberia . 

a) CH. Cr. In order to inclofe it in the crucible, fe« 
veral lamellas were rolled up. The outer ones became, 
grey, glazed and brittle ; the inner ones black, like tin* 
der, and continued flexible. — No. L. of W. 

b) CL. Cr. Every one of the lamellas thoroughly 
hardened by the ignition, glazed, brittle, rendered nearly 
fonorous. Colour changed to a greyifh-white ; the furface 
in part alfo light-brown. — No. L. of W. 

No. 76. SAPPHIRE, azure-blue ; from Ceylon . 

a) CH. Cr. Without alteration; except the furface, 
which became a little dufky, and dim and muddy. — No 
lofs of weight. 

b) CL. Cr. Likewife unaltered. However, the colour 
was rendered in fome pieces paler, and at the fame time 
flightly opalefcent. 

No. 77. PRISMATIC SHOERL, black, longitudinally 
ftreaked ; from Cornwall . 

a ) CH. Cr. Little change in the figure. Outwardly, 
ftilLpreferving, in part, the prifmatic form, with grains of iron 

exuded 
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exuded. Fra&ure grey, of but little glofs, refembling 
that of fat. — L. of W. 0,09. 

b ) CL. Cr. Imperfe&ly fufed ; on the upper part 
brown, with glittering points. Fracture of a blackiflh- 
grey, flightly refplendent, with a greafy luftre, and exhi- 
biting fine pores. 

Mo. 78. SHOERL, black cryftallized, in columns of 

nine fides j from St. Gottbard . 

' ■ \ 

a) CH. Cr. Externally afh-grey, and very much fhri- 
yelled. In the fradture prefenting a compact, fmoke- 
grey, moderately (hining fcoria ; with feveral large bubbles, 
containing on the infide diffeminated granular particles of 
iron. — L. of W. 0,08. 

b) CL. Cr. Fufed into a tough, pale, olive-green flag, 
of a moderate glofs like fat $ with feveral large air- 
bubbles. 


No. 79. SHOERL, black, in large hexagonal columns ; 
from Greenland. 

a) CH. C. Converted into a fcoria of a greenifh-grey 
tinge, and tranfparent fragments. Its furface was coated 
with a dufky cruft, and fcattered grains of iron. — L. of 
W. 0,07. 

b) CL. Cr. An olive-green flag, tranfparent in thin 
fplinters, of confiderable compa&nefs, and a wrinkled 
furface. 

No. 80. SERPENTINE, blackifti ; front Zoblitz. 


*) CH, 
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a) CH. Cr. Indurated; externally covered with a fer- 
ruginous cruft, together with fmall grains of iron. In the 
fra&ure, fplintery, dull and of a grey colour. — L. of W. 

'©> 12 . 

b ) CL. Cr. Rendered hard. The furface glittering* 
*glazed in part, and pafling from iron-black to a cop- 
per-red. Towards the edges of the fradlure likewife iron- 
black, but in the middle of a pale greenifh-grey ; fmootli 
and dull. 


No. 8r. EMERALD; from Peru . 

a) CH. Cr. Entered into an imperfect fufion, and pre- 
fprved its greep colour, though fomewhat fouled. It alfo 
was rendered opake, and prefented detached minute grains 
of iron. 

b) CL. Cr. A clear, greenifh-white glafs, with a few 
radiating points, 

No. 82. EMERALD? oriental ; (perhaps green fapphire ?) 

a ) CH. Cr. Quite unaltered in fhape. The colour 
was rendered fomewhat duller, and verging towards grey. 
The furface partially covered with a rough cruft; fome 
pieces refle&ed changeable variegated colours. 

V) CL. Cr. Figure and luftre as before. Turned opake. 
The green colour in part pafled to a white, and in 
fome pieces the variegated reflection of colours was ftill 
more diftinft. 

No. 83. SPINELL (Ruby). 


a) CH, 
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a) CH. Gr. Suffered no change, excepting that its fur- 
iace became fomewhat muddy and foul. — No lofs of 
weight 

b) CL. Cr. Part of it was imperfe£tly melted to a 
blackifh-brown fcoria, into which were cemented the other 
pieces, whofe colour and tranfparency were unimpaired. 

No. 84. ACTYNOLITE (Strahlftein) common, green; 
frpm St. Gotthard . 

a) CH. Cr. Externally covered with a ferruginous 
cruft, and numerous grains of iron. The infide fhewed a 
grey and dull fcoria, full of bubbles. — L. of W. 0,04. 

b) CL. Cr. Converted into a fibrous flag, of a green- 
ifh-grey fracture, and a brown furface, cryftallized in a 
Radiated form. 

Jtfo. 85. ACTYNOLITE, common, leek -green; from 
Peterjburg . (Swed. Hornbhnda). 

a ) CH. Cr. Like No. 84. a) ; only with but few 
grains of iron in the furface, and with acicular cryftals in the 
froth bubbles. — L. of W. 0,04. 

b) CL. Cr. A leek-green, and at the top red-brown, 
compact fcoria ; of a fine ftriated fracture, and efflorefcent 
cryftallization. 

No. 86. ACTYNOLITE, common, in feparate parallel 
priftns ; from Carinthia . 

a) CH. Cr. A dull, bluifh-grey fcoria, full of bubbles 
and its furface inlaid with grains of iron. — L. of 
W. 0,04. 
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b) CL. Cr/ A denfe, greeniflh-white, and in the 
fra£ure indiftin&ly radiated flag. On the upper furface 
' cryftallized in interwoven, reticular, fine, brown needles. 

Vo: 87. GLASSY ACTYNOLITE ; needle-fhaped, 
of an intermediate colour between deep mountain-green, 
•and black-green $ from Tab erg. 

a) CH. Cr. As No. 86, a). Its cruft had in fome 
places a cupreous iuftre. — L. of V/. 0.12. 

b) CL. Cr. Fufed into a denfe, greyifh- white, opake 
fcoria, marbled of a brown-yellow at its top. 

JnTo. 88. GLASSY ACTYNOLITE, acicular, white * 
from Taberg. 

a) CH. Cr. A greyifli-white mafs, fufed in a fpherical 
form ; on the upper part with feparate, recumbent, fhinin'g 
radiations on the under part mixed with grains of iron. 
Fra&ure uneven, dull and rough j in parts ftriated. — L. 
of W. 0,20. 

b) CL. Cr. A greenifh-white, denfe fcoria, with a 
glittering greenifh-yellow very fine effiorefeent furface of 
fmall ftellular points. Fradlure finely fibrous and refplen- 
dent. 

No. 89. ACTYNOLITE, olive-green, in prifmati® 
cryftals ; from Dauphine . 

a) CH. Cr. The pieces did not fufe together, but were 
merely congl urinated firmly. External furface, iron- 
black, with fmall ferruginous grains, oozed through. In- 
fide fteel-grey, fin* earthy, and dull. — L. of W. 0,15. 

b) CL 
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b) CL. Cr. Melted into a highly refplendent glafs ; 
of a black-brown colours flat conchoidal fradture, and 
tranfparent fplinters. > 

No. 90. ACTYNOLITE, cryftallized in prifms, deep 
blackifh-green ; from Zillerthal in Tyrol* 

a) CH. Cr. Fufed into a fpherical, moderately fplendid, 
opake fcoria, of a bright greenifh-grey colour, and per- 
fectly radiated fra&ure, furrounded with grains of iron. — L. 
of W. 0,06. 

b) CL. Cr. A ftrongly refplendent, compact, opake 
flag, internally almoft apple-green ; of a conchoidal fraCture, 
**iid yellow furface, mixed with brown. 

No. 9 r. STRONTIANITE. 

a) CH. Cr. Form unaltered. Hardened by ignition ; 
rendered dull, and very cauflic. — L. of W. 0,31. 

b) CL. Cr. A clear, bright grafs-green glafs. 

No. 92. TALC (of the magnefian or muriatic genus); 
greenifh-white ; from S t.-Goithard. 

a) CH. Cr. Became hard; fplit like flate; grey 
white ; in two places (lightly united with the crucible by 
fufion. 

b) CL. Cr. Rendered yellow i(h- white ; hardened by 
the ignition, and acquiring flaty rifts. — L. of W, 0,05. 

No, 93. TALC, Venetian. 

a) CH. Cr. Indurated, flaty, bluifh-grey; in part 
with a thin red covering. — L, of W. 0,08. 

b) CL. 
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b) CL. Cr. The fame change. Its colour brown , v 
refembling decayed mica. 

No. 94. TOPAZ; from Brafil . 

a) CH. Cr. Rendered white,- dull, untranfparent ; of 
a fine earthy and longitudinally ftriated fradture. — L. of 
W. o>20. 

b) CL. Cr. The fame ; with thin flakes, burft ofF. 

No. 95. TOPAZ; from Schnet'kenjlein . 
v i?) CH. Cr. As No. 94, <2). — L. ofW. 0,20. 
b) CL. Cr. As No. 94. b ). — L. of W. 0,20. 

No. 96. TREMOLITE, radiated ; from St. Gottbard , 

a) CH. Cr. Ran into an opake, grey-white, round 
fcoria ; of a foliated texture, and a radiated cryftalline 
furface. — L. of W. 0,65. 

' b ) CL. Cr. A compadt, greemfli-white flag, with lit- 
tle luftre, and of a radiated fradture. 

No. 97. TRIPOLI ; from Menil-Montant , (the matrix 
of what is called blue pitch-done,) 

a) CH. Cr. An indurated, very contradled, black-grey, 
finely porous fcoria. 

b) CL. Cr. Its outer furface brownifli and glittering ; 
its internal furface, or fradture, yellowifh-grey, dull,, and 
porous like fpo ia © e . — L. ofW, 0,20. 
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No. 98. TOURMALINE, green, tranfparent ; from 

BrafiL 

a) CH. Cr. Hardened by the ignition. The fides 
compreffed inwards. Externally black^brown ; internally 
greenifli-grey, opake and dull. — L. of W. 0,10. 

b) CL. Cr. The fame change ; but of a blacker tinge. 
The part of the crucible, in contact with it, covered with 
a brown glaze. 

No. 99. TOURMALINE, black; from Spain . 

q) CH. Cr. Hardened, and the cryftals conglutinated„ 
Outfide black, with crofs rifts and dull ; infide dim grey- 
white. Fradture, conchoidal. Slight glofs of the greafy 
kind. — L. of W.. 0,15. 

b ) CL. Cr. Externally the fame. The fradture, of a 
fteel-grey, but with rather lefs luftre, and with fine 
\pores. 

No. 100. TOURMALINE, black ; from Zillerthal. 

a) CH. Cr. Affumed a very irregular fhape. Ex- 
ternally like No. 99, a) ; inwardly, of a conchoidal 
fradture, a fmoky grey colour, and greafy luftre. 

b) CL. Cr. Tough ; diffufed by melting ; light- 
brown, opake, and of a middling greafy luftre. 

No. 101: UMBER, (brown iron-ochre); from the 
neighbourhood of Cologne . 

a) CH. Cr. Gave a denfe, opaline glafs ; of a bluifh- 
grey in the fradfcure, tranfparent when in fmall fplinters, 
and of a ftrong greafy luftre. It was coated with a grey- 

white 
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white cruft* finely dotted by very minute froth-bubbles. 
At the bottom was one confiderable grain of iron* which 
Separated of itfelf.^-L. of W. 0,33. 

b) CL. Cr. Fufed into a folid, black glafs ; whofe 
tipper part was covered with a cruft of the fpecular iron- 
ore, ( Eifenglanz ) very delicately efflorefeent, and radiated in 
a ftellular form* 

No. 102; UMBER; from Cyprus. 

a) CM. Cr. Like No. ioi, a) except that its cruft was 
ftill more minutely dotted, and the inward colour of a 
clear fmoke-grey. — L. ofW. 0,33. 

b) CL. Cr. Like No. 101. b) 

No. 103. VESUVIAN, light-brown. 

a) CH. Cr. A denfe, clear, ftrongly refplendent, nearly 
colourlefs glafs. The outer furface was rather muddy, and 
was formed into groups of regular cryftals (drufigt) ex- 
hibiting very minute fhort protuberances, each of which 
ended in a point, by means of four triangular, exceedingly 
fine ftriated facets. Numerous grains of iron were im- 
bedded in its under furface. — L. of W. 0,25. 

b. CL. Cr. A compafl, very dark olive-green glafs 
of a bright luftre, and flat conchoidal frafture. 

No. 104. VOLCANIC aflies ; (from the eruption of 

Mount Vefuvius, colle&ed at Naples in the fummer of 

* 794 -) 

a) CH. Cr. Melted into a compact glafs, of a dirty 
olive-green} fmall fragments of which tranfmitted light. 
It contained forne pieces of iron. — L. of W. 0,10. 
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b) GLv Gr. A denfe, brownifh-black glafs* 

No. 105. WACKE (a variety of bafalt, commonly 
ranked dmong the fpecies of argillaceous earths) ; from 
JoachimsthaL 

a) CH. Gr As No. 7 , b). 

Note. The fame fpecimen was again put into the charcoal- 
crucible, after it had been feparated from the grains 
of iron. ' When taken out, it was tuberous or knobby. The 
furface prefented a glittering black-brown incruftation, 
whofe fra&ure had a flight luftre.* But the interiour mafs 
had become pale-grey, and denfer than before. 

b] GL. Cr. The fame change as No-. 7. b ) 

No. 106. FULLER'S EARTH ( Smectis ) genuine j 
from Hampjhire. 

a) CH. Cr. A compact opake fcoria of a dull grey, 
with many grains of iron. — L. of W. 0,25. 

b ) CL. Gr. A denfe, blackilh-green fcoria. Its 
fmooth furface exhibiting red dots. 

No. 107. WITHERITE ; from Anglezark. 

a) CH. Cr. In experiments repeatedly made with this 
fubftance, the inner charcoal-crucible was found confumed 
for the greateft part. Hence the witherite always entered 
into an imperfect fufion with the contiguous part of the 
clay-crucible, which ferved as a cafe to the charcoal- 
crucible. 
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b) CL. Cr. A green, fomewhat turbid, and frothy 
glafs. 

No. 108. ZEOLITE, compadfc, filiceous, ( Prebnite ) ; 
from Scotland . 

a) CH. Cr. Fufed into a compadt, deep-grey, opake 
fcoria. Fradlure, imperfedlly conchoidal, and highly 
glittering. Coated with a ferruginous cruft; and con- 
taining a few minute grains of iron. — L. of W. 0,05. 

b) CL. Cr. An opake denfe flag. Its furface olive- 
green ; the inner mafs, celadon-green, and the fradiurer 
glittering. 

No. 109. ZEOLITE, radiated; from Ferr'ie . 

a) CH. Cr. Swelled up into an ill-fliaped, greyifh- 
white, tranfparent fcoria ; full of froth bubbles. — *L. of W. 
0,16. 

b) CL. Cr. The fame 5 but as white as fnow. 

No. no. ZEOLITE, volcanic grey ; (according to 

Fichtel — according to others, zeolitic pitch-ftone) 

from the Mount Pap^LaJfo^ near Telkebanya . 

a) CH. Cr. A glafs of a dim, black-grey colour; 
of a clear tranfparence on the edges ; of a greafy glofs 
in the fradture ; and {hewing feparate bubbles. It alfo had 
very fmail grains of iron in feveral parts of its external 
furface. — L. of W. 0,05. 

b) CL. Cr. Yielded a denfe, bright greyifh-white, 
tranfparent, but not thoroughly clear glafs ; rendered tur- 
bid by very minute froth-bubbles. Its fmoQth furface pof- 
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faffed a great fplendour, and Was marked with difperfed 
brown-red fpots, refembling agates. 

No. hi. ZEOLITE, volcanic red; from the fame place. 

a) CH. Cr. Like No.. I £ 0 . a) 

b) CL. Cr. Like No. no. b) ; only fomewhat more 
turbid. 

No. 1 12. CIRCON (Jargon); from Ceylon. 

a) CH. Cr. No change, excepting that its colour turned 
white-grey, and its furface became a little more turbid. — 
Alfo no L. of W. 

b) CL. Cr. Likewife unaltered. The greenifh colour 
had almoft difappeared, and in its ftead fucceeded a reddifh, 
bluifh, and in part pertedfly white one. „ Several pieces 
emitted a whitiih luftre.— No lofs of weight. 

O 


Concerning the utility which thefe experiments on fufioa 
may afford in various refpecfs, I fhall make only one or 
two remarks. 

• 

On reviewing the divifion of ftones and earths into fu- 
fible and tnfufible , which has been hitherto adopted, we ob- 
ferve that feveral of them are claffed among the firft ; which, 
however, are not fufible of their own accord, but acquire 
that property only by the co-operation of extraneous caufes. 
Thus, if we obferve the Strontionitc (No. 91), the Com- 
pound-fpar (No. 1 6), Sidero-calcite (No. 20 ), Marble , 
(No. 56), and in general all the fpecies of calcareous 
earth, to vitrify in the melting-veffels, it is owing to the 
argillaceous earth of the clay-crucible, which by its contadl 
effects the fufion of thofe ftony matters, which, when * 
aJone, are infufible. 
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With refpedt to many other fubftances, the caufe of theif 
vitrification is their ferruginous contents ; for oxyd of iro 7 i 
likewife promotes the fufion of many compofitions, other- 
wife not verifiable. This vitrification, therefore, cannot 
take place in charcoal-crucibles ; becaufe in thefe, the calx of 
iron lofes its vitrefeent property, by being reduced to regu- 
line iron, and hence is rendered incapable of continuing in. 
chemical folution or combination with unmetallic-earths. 
It then feparates from them by a kind of eliquation. 

» 

An inftance of this is afforded by the Bafalt , (No. 6— ^ 
10), ufually reprefented as a body, which very eafily melts 
.into a black glafs. But this fufibility of bafalt obtains 
only when its ferruginous part finds no opportunity to be 
reduced and to feparate : for after this is withdrawn, the 
remaining portion of bafalt is no longer vitrifiable. It now 
appears, if examined by a lens, as a body almoft wholly 
corroded ; and it is not converted into a fcoria, unlefs after 
continued expofure to the moft violent fire. 

It is worth remarking, that, in the charcoal-crucible,* 
not only is the iron of fuch fofiils, as contain it in a very 
flight quantity, as Pumice-JlGnc (No. 15), Boracite (No. 
19), Mica (No. 38 ), completely reduced; but alfo, that 
even fome fpecies of ftones, which in no manner undergo 
real fufion, nay, which hardly feem to become fofter, as 
the Ligniform AJbeJlus (No. 1 1 ), Chryfolite (No. 25), Brown- 
red Semi-opal (No. 65), Prafe (No. 72), and Serpentine 
(No. 80), do neverthelefs depofite, as it were by exfuda- 
tion, moft part of their iron. 

7' he proportion of the ferruginous contents thus difeo- 
vered, may ferve at the fame time to determine in dubious 
cafes the claffification in the mineralogical fyftem. That 
is to fay, it may aflift to decide, whether a foffil, whofe 

pro- 
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proportion of metallic parts is as yet unknown, fhould ob- 
tain a place in the clafs of earths and ftones ; or, whether 
it ought to be ranged in the genus of iron-ores. — Such is 
the cafe with Umber . Of one hundred parts of umber 
from Cyprus (No. 102), there remained 67 ; and the iron, 
reduced from this refiduum, amounted to 37 ; but the vitre- 
ous fcoria, only to 30. — Of one hundred parts of umber 
from Cologne , there likewise remained 67, of which 35 
were iron, and 33 were fcoria. This mineral, therefore, 
as much deferves a place under the genus of iron-ores., as 
feveral other iron-ores, lefs rich in ferruginous contents. 
It may be confidered, either as a particular fpecies of the 
brown iron-ftone ; or as a variety of brown iron-ochre. 

Befides, the trials made with fire may be of fome utility 
with regard to thofe foiTils, concerning which the opinions 
of the learned are yet divided, with regard to the means 
employed by nature for their formation. I even think, that 
in. this branch of geological refearches, the experiments 
made by means of fire , are rather more decifive than the 
analyfis in the moijl-way. Although it is quite contrary to my 
intention to enter into this difpute, yet I think myfelf obliged 
to ftate my own private opinion refpedling this fubjedf, in- 
dependent of the authority of others ; which is, that I 
cannot rank among the products of fire, either the genuine 
bafalt , or its kindred wacke , or the porphyric-fiate. t In this 
perfuafion I am confirmed by perfonal infpedtion of bafaltic 
diftridls, efpecially of the Bohemian middle mountains \ as 
well as by the habitudes of the above minerals in fire. 
No, 6 — 10 ; 105; 70. 

r. 

On the contrary, as to what relates to the generation of 
the Obfidian (No. 58, 60), Pumicc-Jlone (No. 15), and 
pretended Polcanic Zeolite (No. ill, which laft is reckoned 
by fome among the Pitch-Hones ), &c, I willingly renounce 

D 3 my 


38 I. Habitudes of Sto?ies, &c. 

my own opinion ; adding only, that, on confidering the 
arguments for and againft their volcanic origin, the cir- 
cumftance of the obfidian and pumice-ftone giving in fire 
exa<ftly the fame produ&s, fnould not be di (regarded ; and 
aifo, that both thefe fofills, not only accompany each other 
at Lipari , but like wife frequently occur actually blended. 

As the chemical analyfis in the humid way is embarrafted 
with many difficulties,, that check the progrefs of our 
knowledge of the conftituent parts of foffils \ the fpeedier 
examination, by means of fire, of a fcffil, not yet analyfed, 
inay ferve as a previous hint for aligning to it its proper 
place in the* fyfte mat ical arrangement. It may aifo tend to 
corredt the claffification offeveral minerals whofe characters 
are not fuificiehtly diftindl, or perhaps have led to error. 
So, for inftance, the above refults plainly fhew, that the 
Cats-eye is not a fel-fpar (No. 4S, 49) ; that the Leucite 
does not belong to the garnets, and as little to the 
fel-fpar (No. 55) that the T elk eb any aft one y or brown-red 
Semi-opal , is not allied to the verifiable pitch-ftones, among 
which it has been ranged on account of its pe-rfedt opacity 
(No. 65) ; and that the Granatite cannot be claffed under 
the garnets (No. 41) ; nor the Cyanite under the ftriated 
fhorls (No. 28) y nor the Chlorite , under the varieties of 
mica fNo. 23.) 

However, the inferences drawn from thefe experiments, 
fhould not be carried too far ; nor fhould a decifive conclu- 
fion be mads on the conftituent parts of a foffil, merely from 
its changes in the fire. For, in this refpedf, the analyfis in 
the humid way is abfolutely the only fafe guide. 
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BLACK-GREY FLINT . 


1 


(Common Flint; Feuerftein of the Germans.) 

In order to reduce to the requifite moft fubtle pulveru- 
lent ftate the harder kinds of ftones, which are to be fub-y 
jecfed to a chemical analyfis, I make ufe of a grinding 
concave ihallow vefiel or bowl, wrought, as well as its 
appropriated mullar, of black-grey flint. The body, which 
is to to be finely ground in it, being previoufly pulve- 
rized in a polilhed fteel-mortar, gently ignited and accu- 
rately weighed, I moiften with water, and continue the 
trituration, until the ftone is reduced to an impalpable pow- 
der. A fliorter or longer time is necefiary for this ope- 
ration, according to the degree of hardnefs ; fo that IOO 
grains of the more indurated fpecies of gems often require 
triturating for three or four hours. After the finely pow- 
dered mafs is again deficcated in the air, or in a gentle 
warmth, I ignite the powder, carefully collected from the 
triturating-difh, in a filver or porcelain-crucible, with a 
low heat, and weigh it once more. 


I 
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Stones, the hardnefs of which does not furpafs that of 
flint, weigh then no more than at firft. But fuch as are 
harder than flint, acquire an increafe of weight; which in 
fome gems, as the fapphire, adamantine-fpar, and chryfo- 
beryl, often amounts to from io to 1 3 per cent . 

Therefore, as this addition of weight muft, of courfe, 
be again fubtradled from the fum of the conftituent parts 
of the decompofed body, an exa& chemical knowledge of 
the fubftance, of which the grinding veflel confifts, is 
indifpenfable. And, no doubt, common flint would be 
little eligible for the grinding of- hard ftones, if, befides the 
filex, its chief ingredient, it contained other earths in that 
quantity, which is ftated by mineralogifts ; and of which 
aluminous earth is faid to make up from 1 8 to 20 parts in 
the hundred. 

But from an exadt and repeated analyfis of this flint, 
I am convinced that the quantity of foreign earths, which 
are here combined with the filex, is far left confiderable, 
and that in general the fum of them only amounts to one 
grain . On this account, and confidering the fmall number 

of grains abraded from the flint mortar, it would appear a 
fuperfluous nicety, to bring into calculation the. fmall frac- 
tional parts of the other earths, befides the filiceous. 

a) Five hundred grains of common flint, coarfely 
bruifed, were ignited for half an hour in a covered cruci- 
ble. They loft, by this, five grains of weight, apd turned 
greyifh-whitc. 

h) A Hundred grains of flint, reduced to the fineft pow- 
der, were mingled with three times their weight of cauftic 
, pot-afh, and expofed to a red-heat in a filver-crucible for 

halt 


4i 


II. Analyfis of black-grey Flint. 

half an hour ; by which management, however, the mix- 
ture did not fufe, but continued a loofe, friable mafs. When 
covered with water, it was all diffolved, without any refi- 
due, and afforded a fomewhat turbid liquor. 

c) By over-fatu rating this folution with muriatic acid, 
the Jlliceou$ earth was precipitated ; which, after a due di- 
gcftion, was feparated, waftied, and ignited. — It weighed 
97 grains. 

d) The acid fluid, thus feparated, when faturated with 
carbonat of foda, let fall a brownifh earth ; which re-dif- 
folved in muriatic acid, and left filiceous earth, weighing 
pne grain after ignition. 

e) The remaining muriatic folution afforded, with cauf- 
tic ammoniac, a brown, mucilaginous precipitate ; which, 
when added, while yet moift, to cauftic lye, depofited oxyd ef 
iron , weighing after ignition one quarter of a grain. 

f ) When this portion of iron had been feparated, I 
mixed the cauftic lye with muriatic acid to excefs. Being 
then faturated with mild fait of tartar, it was put in a 
warm place. A fmall portion of earth fell down ; which, 
after gently drying, weighed one half grain, and its folution 
in fulphuric acid afforded aluminous cryftals. This alumi- 
nous earth would have weighed one quarter of a grain in its 
dry ffate. 

g) The edulcorating waters, after being collected, eva- 
porated to drynefs, and the refidual faline mafs, again dif- 
folved in frefh water, depofited three quarters of a grain 
more of an earth, which diffolved in muriatic acid, with ef- 
fervefcence, and yielded felenite or gypfum, on dropping 
fulphuric acid into it. It was confequently calcareous earthy 

which. 
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III. 

CHEMICAL EXPERIMENTS 


ADAMANTINE SPAR . 


FIRST SECTION*. 

Nature, inexhauftible in its riches, has intended, as it 
were, to keep in adlivity the ardour of Naturalifls, in the 
difcovery, examination, and arrangement of the fofiil pro- 
duels, by prefenting new fpecies that have remained hi- 
therto unknown, and whofe proper place has been too fre- 
quently tniftaken in artificial clafiifications. This truth has 
been confirmed, in an eminent degree, by the adamantine 
/par. 

The native places of this ftone are China and Bengali 
and from each of thefe countries it was firft brought 
to Europe, for the celebrated cabinet of Charles Francis 
Greville , Efq. in London. The denomination of adamantine 
fpar , given to it by Englifh Naturalifts, is grounded not 
only on its uncommon hardnefs, fimilar to that of diamond $ 


* Read in the Royal Acad, of Sciences at Berlin. See Recher- 
$hes chymiques fur le Spath adaynantin ; in the Memoires de l' Acad, 
rejale ete^ Aout 17 86, jufqu' a la fin de 17 S7. Berlin 1792. 
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but alfo on its application ; for the Chinefe and Indian la- 
pidaries make ufe of the powder of this ftone inftead of the 
real diamond-powder for grinding. 

The firft public notice taken of the adamantine fpar 
which I know of, is contained in the fecond Volume of 
Sage’s Analyfe chymique et concordance des trois regnes $ where 
this writer dates the above fbffil to be a granite, compofed 
of fel-fpar, black-fhorl, and quarz. A more accurate ac- 
count of it, together with a defexiption of its external ap- 
pearance, was afterwards given by de la Metberie and Abbe 
Hauy in Rozier’s 'Journal de- Pbyftque , for January and 
March 1787. 

But as no Chemift has ventured to undertake its chemical 
analyfis, Mr. Greville was fo obliging as to facrifice a 
quantity of this fubftance, in his poflefiion, fufficient for 
examin^tion, and to fend it me for that purpofe. 

The adamantine fpar prefents two diftindt varieties, ac** 
cording to the two different countries which give it birth. 
The firft, which is found in China, when regular, affumes 
a columnar form of fix fides, without terminating points.. 
The fize of the fpecimens which I have feen, was from an, 
half to a full inch in height, and three quarters of an inch, 
in thicknefs,. 

The colour of this ftone is grey, of various (hades, 
partly verging to the brown of hair. The entire pieces are 
opake \ but in thin lamellas, and on the edges tranfparent. 
Its fradture is gloffy, and exhibits a fine fpatofe or foliated 
texture ; on account of which, even its outer furface ap- 
pears finely ftriated. Its lateral facets are moftly coated 
with a delicate, firmly adhering cruft of micaceous feales of 
a filvery luftre, and in fome places intermingled with parti- 
cles 
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cles of red fel-fpar. — One fpecimen was alfo covered with a 
delicate yellow fulphur pyrites. 

This {tone is exceedingly hard. For this reafon, it not 
only cuts glafs with as great facility as diamond, but it 
alfo fcratches rock-cryftal and other hard {tones, and is em- 
ployed, as already mentioned, for cutting and polithing even 
gems. 

Its fpecific gravity I found to be 3,710. 

An accidental chara£teriftic mark of this Chinefe ada- 
mantine fpar is, that it contains magnetic iron, dif- 
feminated in fmall cryftalline grains, which are ealily fepa- 
rable by means of the load-ftone, if the {tone has previoufly 
been bruifed to a moderately fine powder. 

The fecond variety, or Indian adamantine-fpar, from 
Bengal, called by the natives Corundum , is diftinguiftied 
from the Chinefe by a whiter colour, by a more decidedly 
fparry texture ; and by the magnetic iron, which it likewife 
contains, confifting of {till fmaller grains, but not inter- 
fperfed within its fubftance, but merely adhering to its 
furface. 


With the Chinefe Adamantine Spar I made the fol- 
lowing Chemical Experiments. 

By ftrong ignition for an hour it loft 1 1 per cent, of 
weight > but fuffered no alteration, except having become a 
little whiter. Before the blow-pipe upon charcoal, it was 

not 
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not in the lead attacked, either by foda, or by borat of foda ; 
or by the compound of phofphat of foda and ammoniac 
[phofphoric fait of urine.) 

In order to guard againft accidental impurities, I bruifed 
the (tone on the anvil, between many flieets of ftrong paper. 
I then picked out the pureft pieces ; heated them to rednefs, 
and quenched them in water. However, this operation 
being leveral times repeated, was found ufelefs $ and the 
hardnefs of the ftone was not at all thereby diminifhed. It 
was next triturated in an agate mortar to the fineft powder; 
and upon 300 grains, or five drachms of this powder, intro- 
duced into a retort, twice its weight of aqua regia was 
poured. By ftrong digeftion, I obtained from it a golden- 
yellow tindfure of iron. This digeftion was once more 
repeated with a frefti quantity of the fame acid. I then 
precipitated the diffolved iron by cauftic ammoniac; which 
precipitate, after edulcoration and ignition, was all attracted 
by the load-ftone. 

My next ftep was to examine whether the decanted fluid 
contained calcareous earth. — For this purpofe I combined it 
with mild ammoniac ; but no trace of this earth appeared. 
Therefore the acid had only extracted that portion of iron, 
which is fimply difteminated in the adamantine fpar ; but 
does not belong to its compofition. 

The powder remaining after the extraction of the iron was 
of a bright afti-grey. This I mixed with double its weight 
of fait of tartar*, and ignited it in a filver-crucible, during 
two hours in a brifk fire. But on foftening again this 
mafs by diftilled water, I foon perceived, that no refolution , 

* Pot-alb, or vegetable alkali, prepared fron) tartar. 
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or reparation of parts, had taken place in the intrinfic mix- 
ture, or compofition of the ftone : nor did the alkaline fo- 
liation let fall any precipitate, when faturated with acids. 

Convinced by other experiments, that the cauftic fixed 
alkalis have a ftronger refolvent power, than the mild over 
ftones of a firmer texture, I refolved to repeat the opera- 
tion with the cauftic alkali. With this view I .prepared 
cauftic foda, with alLthe precaution necefiary for obtaining 
it in a perfeftly pure ftate. 

Equal parts of this cauftic fait, and of the powder of ada~ 
tnantine fpar, were fubje&ed to ignition in a filver-cru- 
cible for the fpace of two hours. After this, the calcined 
mafs, which had become very compadl and hard, was tri- 
turated with diftilled water ; fuper-faturated with muriatic 
acid, and digefted. The acid extra&ed merely a pale yel- 
low tinflure, which ftill contained a flight ferruginous im- 
pregnation ; but nothing of an earthy nature. When the 
refidual powder was again wafhed, and ignited, it was of a 
light grey-white colour, and weighed 240 grains. So that 
60 grains, making the fifth part of the firft weight of the 
crude ftone, muft be taken for the iron difleminated in, and 
now feparated from it by acids. 

Thefe 240 grains I mixed with four times their weight 
of cauftic mineral alkali ; and ignited them in a crucible 
made of filver, as long as the veffel would bear it, without 
itfelf fufing. After refrigeration, the mafs was fo firm and 
fo hard, that in order to bring it on the filter, I was under 
the neceffity of foftening it by long tedious boiling in 
diftilled water. The alkaline folution, faturated with mu- 
riatic acid, now dropped a white, very loofe earth ; which, 
from previous conje&ure, I then imagined to be filiceous. 
But this was not the cafe, for it was rapidly and clearly re- 
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diffolved by a flight excefs of acid, and proved to he father 
aluminous on farther trial. And by accurately faturating 
the folution with fait of tartar, I reproduced it again in the 
form of a precipitate, and collected it. 

The powder, left on the filtering-paper, had an ifabella- 
yellow colour, and had become loofer. I poured upon it four 
parts of aqua regia ; but it foon formed with it a thick gela^ 
tinous coagulum. Having added four parts more, I digefled 
the mixture in a boiling heat. Which being done, it was 
diluted with hot water, and, after filtration, faturated with 
fait of tartar. By this management a white loofe earth 
precipitated, and was aluminous, like the preceding. 

I next repeated the fame operation with the 140 grains of 
the powder of this ftone that remained in the lafl -mentioned 
procefs: that is to fay, I added four parts of cauftic foda, 
and heated it to rednefs for five hours in a filver-crucible. 
As in the preceding experiment, fo in this, the mafs became 
exceedingly hardened, and of difficult folution, even in 
boiling water. Its filtered lye likewife depofited, on the 
addition of muriatic acid, a white loofe earth ; which, in 
the fame manner, entirely diffolved without any turbidnefs, 
by an excefs of the acid. Having been again precipitated 
by mild alkali, I colle&ed and added it to that which was 
obtained in the laft procefs. 

In the fame manner, as mentioned above, I treated the 
refidue that remained behind on the filter after the fepara- 
tion of the alkaline lixivium, by digefting it in aqua regia ; 
and the fmall portion of earth, ext*a<fted from it, was 
likewife precipitated by fait of tartar. 

The undecompofed part of the powder, which at this 
jperiod weighediog grains, I fubjecteda fecond time tocalci- 

nation. 
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nation, during five hours, being previoufly mixed with a 
quadruple proportion of cauftic alkali. The refult agreed 
with that of the foregoing procefs. From the filtered al- 
kaline folution of the mafs, foftened with difficulty, acids 
threw down a flight quantity of loofe earth ; which was 
re-diflolved when the acid was added to excefs. Having 
been again precipitated by the addition of alkali, it was 
then collected, 

I next put the edulcorated refidue, weighing now but 92 
grains* in digeftion with fix parts of nitric acid. The 
powder of the undecompofed adamantine fpar continued, as 
before, lying at the bottom, like an heavy fine land. But 
when the mixture had begun to boil, I perceived an unex. 
pedfed alteration. The powder fwelled ; rofe from the 
bottom of the matrafs towards the furface of the liquid, and 
changed its landy appearance to that of a flocculent precipi- 
tate, nearly of the fame form, with recently precipitated 
muriat of filver ; but, on continuing the digeftion, it again 
fell down in the form of an incoherent powder. This laft 
acid likewife extra&ed a fmall portion of alumine ; which I 
collected, after precipitating it by pot-afh. 

The remaining powder of the adamantine fpar, whofe 
weight after ignition amounted to 74 grains, was treated in 
precifely the fame manner as before, only with this differ- 
ence, that I increafed the proportion of cauftic alkali, of 
which I now took a fextuple weight. After the mafs had 
been ignited for five hours, and refrigerated, it was found, 
as in every previous operation, to be very difficulty foluble 
in boiling water. At this time, by the addition of an acid 
to the filtered folution, a lefs quantity of loofe earth, than 
before, was precipitated; but which even now was not fili- 
ceous earth. Boiling nitric acid likewife extracted from the 
refidual powder a little aluminous earth. 
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When the adamantine powder, remaining after thefe re- 
peated flrong calcinations with alkali, was put on the ba- 
lance, its weight; was found to be 60 grains. It appeared 
now in the form of a fine, filiceous earth ; and in order to 
examine it as fuch, I mingled it with one ounce of mild 
foda ; upon which it was ftrongly calcined in a fmall filver- 
crucible, and at length urged to fufion. The crucible was 
left uncovered ; becaufe I intended to watch attentive!}', 
whether the blended mafs would effervefce, during the ac- 
tion of the carbonated alkali, and thus betray a filiceous na- 
ture. The fufion, however, went on without the lealf 
frothing ; and by this I was fufHciently convinced, that the 
earth under trial was not yet purely filiceous. 

The melted mafs proved, after refrigeration, to be as dif- 
ficult of folution in water, as before. This alkaline lye, 
palled through the filter, fhewed no appearance of having 
taken up any foreign fubflance. It remained perfedlly 
clear and limpid, when faturated with acids ; fome few r j 
hardly perceptible flocks, excepted. 

I now endeavoured to feparate fomething from the refi- 
due, again edulcorated, by means of ftrong fulphuric acid. 
Eight times its weight of this acid was accordingly poured 
upon it, and again with proper precaution diftilled off from 
it to drynefs. The refidue, foftened by hot water, was 
put on the filter, and the acid liquor, which paffed through 
the paper, was faturated with pure vegetable alkali. Yet, 
even with this treatment, I only obtained a very flight in- 
dication of alumine. 

On confidering this great obftinacy of the remainder left 
from the adamantine fpar, which by the laft operation hardly 
loft one grain of weight, I again recurred to the cauftic 
mineral alkali. The powder, mixed with a tenfold quan- 
tity 
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. fcity of foda, was firft ignited for four hours ; increafmg 
afterwards the intenfity of heat, until the mafs entered into 
a thin fufion, in which Hate it was kept two hours. The 
iilver-crucible would not longer refill the action of the fire; 
it was injured, though without detriment or lofs of the 
mafs, which was again with difficulty liquified in water, 
and them filtered. 

The alkaline lixivium, thus obtained, depofited^a tender 
earth, upon faturation with acids. But even this earth was 
not yet filiceous. It difappeared by a flight excels of the 
acid; and feparated again, as foon as the point of faturation 
was reftored, by the addition of alkali. When thus reco- 
vered, it was freed from adhering -faline particles by waffl- 
ing, and added to the precipitates, obtained in the preceding 
operations. 

Upon the remaining portion of adamantine fpar in a pul- 
verulent ftate, which in this procefs again had affumed an 
ifabella-colour, I then affufed four parts of nitric acid. 
The mixture thickened to a jelly; on w'h'ich account I 
added four parts more of nitric acid, and digefled it in a 
boiling heat. The folution being diluted with water, and 
filtered, was faturated with fait of tartar^ and the precipi- 
tate which it afforded, added to the preceding ones. 

At this period, the quantity of adamantine fpar, which 
had hitherto refilled decompofition, weighed 34 grains; 
which were mixed with 15 times their weight of cauflic 
foda, and ignited in a brifk fire, during five hours. Yet, 
notwithftanding this, the alkaline lye, procured from the 
re-diffolved mafs, and faturated, depofited only a trifling 
quantity of a flocculent earth ; and for this reafon no dimi- 
nution of weight was obfervable in the refidue. 
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Digefted with eight parts of nitric acid, the mixture 
again acquired a gelatinous confiftence : and the acid, fepa- 
rated by filtering, like wife afforded only a fcanty precipU 
tate, on being fatiirated with alkali* 

The powder, frill undecompofed, weighed now 27 grains 
which I blended again with 15 parts of cauftic foda, and 
treated in the manner oftentimes ftated. But I obferved 
that the alkali, as well as the fubfequent digeftion in acids, 
extrafted from it ftill lefs than before ; fince- the remaining 
undecompofed part amounted yet to 24 grains. 

I then refolved to try, whether perhaps a frronger degree 
of heat, than the filver-veffel was capable of bearing, 
might not give additional force to the a£Hon of the alkaline 
fait, and thus effedl the farther decompofition of this ftub- 
born refid ue. I therefore fubftituted an iron-crucible to 

that of filver. This refidue, being mixed with four parts 
of mild pot-afh, and introduced into the iron-crucible, was 
expofed to a heat fufficiently intenfe to caufe it to melt, and 
it was then kept for two hours in red fufion. This obfti- 
nate body, however, could not be mattered. The liquor, 
feparated from the diffolved mafs, held no atom of earth in 
folution j but remained clear, when faturated with acids. 

After the refidue, left on the filtering paper, had been 
freed by means of the muriatic acid from the particles of 
iron which it had acquired from the melting-veffel, and af- 
ter it had been edulcorated and dried, I found it poffeffed of 
the fame nature as before ; and only one grain of its weight 
was wanting, which I fuppofe was not diffolved, but loft. 

Having thus eleven tunes calcined and fufed this ftone, 
with alkali in various proportions, I at laft gave up all 
hopes of conquering this refidue, which at each operation 

proved 
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proved more and more refractory. And not expecting fuc- 
fefs, even from repeating thefe tedious proceftes, that ex- 
haufted all patience, I turned my attention to the examina- 
tion of the feveral precipitates that had been collected. — But 
I found that thofe which were obtained, by means of acids, 
from the folutions of the maffes calcined with alkali, were 
of nearly the fame nature as the precipitates, thrown down 
by alkalis from the acids, in which the adamantine fpar 
was dieefted or extracted after every calcination. For this 
reafon I mixed them all together, and chofe the fulphuric 
acid, as the proper teft for their examination. This men- 
ilruum, confifting of one part of the concentrated acid, di- 
luted with four parts of water, immediately diffolved a com- 
fiderable part of the earthy precipitate ; but another portion 
remained undifiolved, though the acid had been added to 
excefs, and was aflifted by a boiling heat. Upon this un- 
diffolved earth, when feparated by filtration, edulcorated, 
dried, and introduced into a retort, I poured four times its 
weight of concentrated fulphuric acid ; and having again 
abftrafted this laft, by diftillation, to drynefs, in a fand- 
bath, I foftened the refiduum with boiling water, placed it 
on the filter, and edulcorated the earth remaining on the 
paper. I found, however, that by this treatment, nothing 
of importance could be extracted from this earth; for the 
folution, fatu'rated with alkali, yielded only one half grain 
of precipitated aluminous earth, which I re-diffolved infome 
drops of fulphuric acid, and added to the preceding folution 

A fmall proportionate quantity of pure vegetable alkali 
being added to this folution, it was made to cry (fall ize by 
repeated gentle evaporations ; after which it /hot into regu- 
lar cryftals of alum, which were colle&ed, 

I obferved, however, that on every cryftallization of 
this folution of alum, a white (limy earth was feparated. 

e 3 I therefor^ 
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I therefore collected it carefully, and treated it in the famev 
manner as the earth mentioned before: that is — I diftilled 
from it four times its weight of ftrong fulphuric acid ; 
foftened the reiiduum in the retort with water ; filtered the 
liquid which had diftilled over, and faturated it with alkali. 
But hardly one half grain of earth fell down, and this was 
fall aluminous. The earth which remained undiflblved, 
exaflly referr.bled that which has been mentioned before* 
and was accordingly added to it. 

Thus I at length fo far fuceeeded, as to decompofe 
the adamantine fpar into two different Jpecies of earth. 
But though the firft evidently fhewcd itfelf to be alumi- 
nous, the nature of the fecond was doubtful. On fuperfi- 
cial confideration, this laft might well be taken for filiceous 
earth; but its habitudes concradi&ed this fuppofition. 

Encouraged by the hope of coming nearer: to the difco- 
very of its true nature, I repeated the operation fo fre- 
quently noticed, of heating it to intenfe rednefs for fome time, 
with fix parts of cauftic foda in the filver-crucible, and in- 
creafing at laft the ftrength of the fire fo as to affeft its tho- 
rough fufion. The melted mafs had then acquired a ftriated 
cryftallic texture. Yet the alkali took up but a fmall por- 
tion of it, as I found by the weight of the undiffolved 
earth, recovered from the calcined mafs, after liquefying it 
by water. The refidue, wafhed and dried sfrefh, was 
boiled for a a hour with, ten times its weight of ftrong nitric 
acid ; from which, when leparated again, and faturated 
with alkali,, only an inconfiderable trace of alumine fell 
down. 

I then faturated with nitric acid the alkaline folution ob- 
tained from the melted mafs. It let fall a flight quantity of 

fine 
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a fine earth; not a particle of which was diilol ved by nitric 
a£ftl boiled upon it for fome time. 

This portion of earth, which was precipitated, and reco- 
vered by filtration, ought at laft, agreeably to theory, to 
have aflumed the character of pure fiiiceous earth. To 
make trial of it, I expofed it with foda to the action of the 
blow-pipe, in a quantity not exceeding three grains. But 
it did not prove to be fiiiceous; on the contrary, I found it 
to be of the fame nature with the whole of the remaining 
earth, from which it was fep’arated by the mineral alkali 
during the fufion. 

However, in order to make a comparative experiment 

with real fiiiceous earth, I mingled a drachm of this laft, 

precipitated from liquor of flints, with four drachrns of 

cauftic foda, and expofed them together, in a filver-crucible, 

to only a moderate ignition. Although this mafs was 

hardly agglutinated by the operation ; yet it eafily afforded a 

clear folution in diftilled water. And when this was fatu- 
\ 

rated with an acid, the fiiiceous earth fell down, in its ufual 
manner, in the form of a jelly-like fubftancc, highly 
intumefced. 

From all thefe procefles it is fufficienlly obvious, that 
the adamantine earth in no manner a£ts like the fiiiceous. 
If it were fo, it fliould aiffolve in fixed alkalis, by means 
of a red heat ; more efpecially when cauftic alkalis are 
employed, as was here the cafe : and it likewife {hould he 
recoverable from them by affufion of acids. But the earth, 
which after the firft fufions, was thrown down by acids 
from the alkaline folutions, was not fiiiceous, but alumi- 
nous, which was immediately and entirely re-diffolved by 
adding more of acid. And in proportion as the alumine 
was feparated from the mixture of the adamantine fpar, by 

e 4 alkalis 



alkalis as well as by acids, the unknown earth in queftion 
more and more refitted each folvent medium. 

If filiccous earth, blended with equal parts, or with only 
one half of its weight of fixed alkali, be expofed to a melt- 
ing heat, it unites with ftrong effervefcence to the alkali, 
and affords a clear glafs. And this rcfult enfues both in the 
crucible, and before the blow-pipe, in fmall experiments. 
But this is not the cafe with the other earth. When 
brought before the blow-pipe in a fmall filver fpoon, a little 
effervefcence feems indeed to take place at the beginning of 
the fufion ; but neither is the effervefcence fo ftrong, nor is 
there a clear vitreous globule formed, as in the firft inftance. 
Only a fcorious mafs, of difficult fufion, remains. 

i 


A frit, compofed of twenty grains of this earth, with as 
much carbonated foda, was expofed in a luted clay-cru- 
cible, to the ftrongeft heat of the porcelain-furnace, which 
is fo intenfe> that carrara-marble, or any other calcareous 
earth, if inclofed in a clay-crucible, melts without any ad- 
dition, into a very hard, clear, and green glafs. The re- 
fiilt of this experiment was, an opalefcent, very hard, 
green ifh- white glafs ; the fraclure of which, however, ex- 
hibited figns of a texture, in divergent lines, radiated from 
a common centre at the bottom of the melted mafs. 
Whereas filiceous earth, precipitated . from the liquor of 
flints, when mingled with equal parts of foda, as was to he 
expected, yielded a clear glafs in the fame degree of heat. 


What am I then to think of this earth? Shall I, per- 
haps, take it for a mixture as yet not totally decompofed, 
of two or more fimple earths, perhaps the aluminous and 
filiceous ? — This opinion is not without probable ground. 
The extreme obttinacy with which the adamantine-fpar 
refills all attempts to decompofe it, (hews us the high de- 
gree 
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gree of attractive power, by which nature has moft in- 
timately mixed and united the conftituent parts of this 
ftone. Hence, in proportion as the aluminous earth was 
forced put and feparated from the mixture of this ftone, 
‘feemed the laft refidue, which, for a moment, I will fuppofc 
to be filiceous, to be more ftrongly attracted, and fecured againft 
farther folution, by its other remaining conftituent parts, 
in the fame manner, perhaps, as filver is defended by gold 
from the attack of nitric acid, when the firft is united with 
the latter by fufion, in a proportion fmaller than two to 


one. 


But this analogy ftibfifts only in appearance, and it 
might be applied only in the decompofition of the adamantine 
fpar, by means of acids. For, in that cafe, the filiceous 
earth, becaufe itfelf infoluble in acids, might protect the 
^lumjne which is moft intimately combined with it ; in 
the fame way as gold, by its infolubility in nitric acid, 
preferves the filver againft the aCtion of the fame acid, 
which in general fo readily dilfolves it. On the contrary, 
this example does not fpem very applicable to the decom- 
pofition of this ftone, in the dry way, by means of alkali ; 
fince, in this cafe, both earths, the alumine as well as the 
filex, are foluble in fixed alkalis. 


Befides, the above conjecture is, oppofed by another cir- 
pumftance. We are taught, by experience, that mixed 
bodies, whofe conftitutent parts are ftrongly attracted by 
each other, may certainly, for a long time, refift the force 
©f folvents ; but we alfo know, by experience, that, when- 
ever the folution has actually taken place, efpecially when 
in the humid way, the reciprocal attractive power of the 
conftituent parts is then either totally deftroyed, or, at 
leaft, fo far diminifhed, that nothing impedes their fepa- 
ration. 

This 
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This is the cafe with the earth of the adamantine fpar: 
for it has actually been dififolvcd, conjunctively with the 
aluminous earth, partly in acids, partly in the alkaline 
lyes.' And it has alfo been recovered, in the form of a 
precipitate, from both kinds of folvents. 

What inference, therefore, remains ? — -This earthy fub- 
ftance would not give any further indications of a mixture , 
^and yet it prefented nope of the (pacific chara&eriftic marks 
by which the other fimpie earths, at prefent known, are 
diftinguifhed. Are we not, then, authorized to regard this 
body as a new , cUfii n df , /imp l e earth? — However, I do not 
venture, at this time, pofitively to decide on this point. 
Before this can be done, repeated experiments muji throw 
jncre light on the nature of this earth . Yet, confidering the 
fcarcity of adamantine fpar, and its difiouraging refiftence 
to chemical analyfis, there is little hope for a fpeedy fuc-' 
cefs. 

It now remains, to ftate the proportion of the parts found 
in the adamantine fpar. — The grains of magnetic iron 
di/Te’minated through it, conftituted the fifth part of its 
whole weight ; for when they had been feparated, there 
remained 240 grains of the 300 employed. But this iron 
cannot be brought into the computation as a conftituent 
part oftheftone. — Its proper conftituent parts are, alumi- 
nous earthy and the above yet undetermined earth . After 
all the aluminous earth, collected in this analyfis, had been 
diflolved in fulphuric acid, and properly cryftallized, I 
obtained from it 2 ounces 6 drachms of alum, in regular 
cryftals. As, therefore, the alumine contained in one 
ounce^ of this neutral fait, amounts, when ignited, to 56 
grains, it is manifeft, that thofe 2 ounces 6 drachms of 
cryftallized alum contain 154 grains of aluminous earth, 
free from water. 


The 
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The other yet undetermined earth weighed, after igni- 
tion, 53 grains. To thefe muff be added the refidue of 24 
grains, which remained at laft, on the decom pennon of the 
ftone, and was infoluble, and perfectly like the other por- 
tion. Hence this earth amounts, in the whole, to 77 
grains; which, with the 154 grains of aluminous earth, 
give the fum of 231 grains. 

SECOND SECTION . 


The circumftantial defeription of my firft analytical 
attempt refpeCHng the adamantine fpar 'communicated in 
the foregoing fection), may ferve as an example to fhew 
the difficulties chemifts have but too often to contend with, 
when examining* unknown natural bodies. If the method 
of decompofing hard flones, purfued in my former enquiry, 
be compared with the procefs which will be explained in 
the prefent fe&ion, it will alfo appear from thence, how 
feemingly unimportant the caufes often are which at one 
time enfure fuccefs to the undertaking, at another time ren- 
der it difficult. 

By the refults of the above experiments, I was induced 
to enquire, whether that earthy body, which w T us obtained 
befides the aluminous earth, did not deferve to be confider- 
ed as a new, peculiar earth. However, I accompanied 
this conjecture with the exprefs declaration, that I did 
not then mean to affert any thing certain ; but, on the 
contrary, that farther experiments could alone decide that 
queftion. Neverthelefs, I find this fubftance mentioned by 
feveral authors as an earth, the exiftence of which has 
been already proved, and named by them Earth of Ada- 
mantine Spar , Corundum-earth , 


I 
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On this account, I thought myfclf the more bound to 
make new refearches on the adamantine fpar, and to give, 
if poffible, a complete de comp option of it, inftead of the 
former preliminary and unfmifhed examination. Two 
reafons impofe upon me this tafk ; either to throw full 
light upon its nature if it fkould, on farther examination, 
prove to be really a diftinit and new earth ; or, if the con- 
trary be the cafe, to prevent in time the fpread of an error, 
occafioned againft my intention. 

The want of a (Efficient additional quantity of this foffil, 
which ftill continues to be fcarce in Europe, has, however, 
retarded the execution of this purpofe for a confiderable 
time } but other experiments, conduced during that period, 
have made me acquainted with a fhorter and more certain 
method of analyfing gems, and other fimilar foffil bodies, 
pi difficult decompofition. 


A. 

Decompofition of the Chinefie Adamantine Spar. 

a) Hundred and fifty grains of hair-brown adamantine 
fpar , from China , containing interfperfed particles of mag- 
netic iron, were powdered by' gentle blows in a mortar of 
polifhed fteel, and the grains of iron extracted with the 
load-ftone. The feparated iron weighed 18 grains. 

b) Hundred grains of the powder from this ftone were 
then weighed, and moft finely levigated, moiftening them 
with water, in atriturating-difh, made of flint. After deficca- 
tion the powder appeared of a grey colour, refembling that 
of wood-alhes, which palled into a brown-red, after gentle 
ignition. It now weighed xiof grains, and confequently 
had received an increafe of iof grains of filiceous earth fron* 
the grinding-veflel. 


t) After 
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c) After this it was mixed in the filler- crucible with 
4 ounces of cauftic lixivium, prepared from the pureft vege- 
table alkali, the faline contents of which lye amounted to 
one half of its weight; and after this the fluid was again eva- 
porated, till the mafs was dry. This done, the crucible 
was removed into the wind-furnace ; applying at firft at 
moderate heat, and increafmg it gradually, until the cru- 
cible was red-hot ; in which ftate it was kept for 3 hours* 

d) Upon the refrigerated mafs, which had acquired a 
brown colour and confiderable hardnefs, I repeatedly poured 
hot water, to foften it by degrees. The feveral wafhings 
being collected in one glafs, there fell down a loofe earth 
ot a deep ochre-yellow tinge, which, when feparated by 
filtration from the clear liquid, and dried in a gentle heat, 
weighed 58 grains. 

e) Muriatic add threw down from this alkaline folutidn 
a copious precipitate, which was again wholly difiolved 
by a flight fuper-faturation with the acid. When decom- 
pofed by a boiling folution of carbonat of pot-afh, it pro- 
duced a white loofe earth, the quantity of which amounted, 
after gentle deficcation, to 201 grains. 

f) The above 5 8 grains of yellow earth (d) were 
covered with muriatic acid, and committed to digeftion. 
It diffolved in it to a yellow liquid, fomewhat turbid, which 
foon after formed a gelatinous coagulum. After being 
diluted with more water, and digefted, ftirring it now and 
then, it depofited filiceous earth , which, when ignited, gave 
4 1 grains in weight. 

£) I then added mild vegetable alkali to the clear yel- 
lowifh folution, feparated from the filiceous earth by fil- 
tering., The brownifh 'precipitate, which I thus obtained, 


was 
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was fufKciently edulcorated, and, while yet moifr, boiled 
with cauftic lye. There remained a brown reftduum, con- 
lifting of 151 grains, after a gentle drying. 

h ) Thefe I5§ grains diflblved in the cold, iii the muria- 
tic acid poured upon them, and afforded a faffron-yellow 
folution, but which fpeedily congealed to a jelly. From 
this laft, diluted in heat with water, there feparated filice$us 
earth , whofe weight, after ignition, was 3 grains. 

l) From the muriatifcTolution (/;) I now precipitated, by 
cauftic ammoniac, the iron which it contained. It fell 
down in brown-red flocks, and weighed 7| grains, after 
being expofed to a red- heati 

k ) From the alkaline folution (^J, fatu rated to excefs 
with muriatic acid, the addition of mild vegetable alkali 
precipitated, in a boiling heat, a white loofe earth, which, 
being gently dried, weighed 294 grains. 

#■ 

/) Upon thefe 29! grains of earth (£), added to the above 
201 (*), dilute fulphuric acid was affufed. When gently 
warmed, the earth was entirely diffolved ; but when the 
folution had been concentrated by evaporation, it coagu- 
lated into an uniform clear jelly. This was again co- 
pioufly diluted with water, in a warm temperature, and 
with repeated ftirring \ upon which filiceous earth fepa- 
rated, amounting, when dried and expofed to a red-heat, 
to 9 grains. 

m) The clear folution by fulphuric acid (/) was now com- 
bined with the requifite quantity of vegetable alkali, and 
by flow evaporation made to cryftallize. y It conftantly 
yielded,, until the end, regular cryftals of alum. The 

laft 
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kit remaining liquor, which confided only of a few 
drops, I dried to a {limy confidence, which, upon dilution 
with water, ftiil depoiited | grain of jiliceous earth. 

n) After all the crydals of alum, collefled from theTe- 
veral liquors, had been re-diifolved in boiling water, I 
precipitated their earth by carbonat of pot-afh, wafhed, and 
dried it. But as the aluminous earth is much dilpofed, 
even after the mod diligent edulcoration, firmly to retain a 
portion of the faits, that before were combined with it, 
more efpecially the vegetable alkali, .whereby its own 
weight is neceffariiy increafed ; I took care to redore it in 
its true purity, by affufing upon it twelve times its weight 
of didilled vinegar, digeding it for feveral hours with this 
fluid ; then adding as much cauflic ammoniac as would 
faturate the acetic acid to excefs ; and ladly, by a perfedfc 
edulcoration of the precipitated alumhie . When it was 
afterwards deficcated and ignited, its weight was found to 
be 84 grains.. 

0 ) At lad, the fillceous earth was put to trial. For this 
purpofe I heated it to rednefs with four times its v/eight of 
mild vegetable alkali, and poured water on the mafs which 
was obtained. It was completely diflhived, leaving only 
a flight portion of a flimy refidue ; and depofited again* 
during faturation with muriatic acid, the filiceous earth in 
its ufual form. 

Thus the decompofition of the adamantine fpar was 
fully effected \ and every uncertainty refpe£ting the true 
nature of its condituent parts, that had remained after its 
fird examination, is totally removed. ' 

Hence, when we reflect that the magnetic iron, dif- 
feminated in the Chinefe adamantine Ipar, is merely to be 

con~ 
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confidered as a foreign fubftance mingled with it, and 
therefore cannot be confidered as a conftituent part, the fol- 
lowing will be the conjlituent parts of adajnantine fpar± 
together with their proportions in the hundred . 


Alumine ♦ • . 

Oxyd r of iron 
Silex i * * . 


• ») . 

. i) . 

‘ /) 41 
h ) 3 
0 9 
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17 

From which fubtradl Z>) io|- 


T here remain . . 6 1- 


. . 6,50 
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98 
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100 


B. 

Decompqfition of the Adamantine Spar from 

Bengal. 

The Bengal Adamantine Spar, or Corundum Stone , differs 
from the Chinefe ; firjl, in containing no interfperfed mag- 
netic iron, of which only now and then fome few grains 
adhere to its external fur face ; and, fecondly, in this, that 
the ferruginous part, belonging to its chemical mixture, is 
lefs confiderable. For this reafon the whitifh grey colour 

of 
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of that ftone is brighter, its thin lamellas more tranfparent, 
and, as it appears, the hardnefs of the ftone is- in fome de- 
gree greater. 

a) When pounded in the fteel-mortar, it afforded a 
white powder, inclining to £>earl-grey. One hundred 
grains of it, triturated with water in the flint-mortar, I 
found, after drying and ignition, to have increafed 11 grains 
in weight. 

b) Upon thefe IOQ grains, four ounces of cauftic lixi- 
vium, containing one half its weight of cauftic alkali, were 
affufed in the filver crucible ; and the fluid evaporated to 
drynefs. The mafs. being then ignited for three hours, 
with the neceffary precaution, it was again foftened by 
drenching it with water, and afterwards filtered. There 
remained a grey-white reftdue, weighing 47 grains when 
dry. 

c) The alkaline fluid ( b ) let fall, during faturation with 
muriatic acid, a copious, white, and loofe earth ; which was 
immediately re-diffoived by a flight excels of the acid. 

Tjfls :...n -i'or ..i. • . :!T .m 

d) The above-mentioned 47 grains of earth ( b ) com-, 
pletely diffolved in the muriatic acid. When this folution 
was mixed with cauftic ammoniac, it afforded a flimy and 
very puffy precipitate. Mild ammoniac was then added to 
the liquor, which had been immediately feparated from this 
precipitate by filtering, but it produced no farther preci- 
pitation. 

<0 I then put into cauftic lye the flimy precipitate (^), 
moift as it was, and digefted them together. The mixture 
affumed the appearance of a thickifh folution of gum- 
arabic. On adding more cauftic lye, the whole was dif- 

f folved 
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folved into a limpid liquor, except Tome brown flocks, which, 
in the dry ftate, confifted of 2 \ grains. 

f) Muriatic acid being affufed upon this flocculent preci- 
pitate (<?), a fmall portion of ftliceous earth feparated, and 
cauftic ammoniac precipitated from the clear folution an 
cxyd of iron, weighing, after ignition, i£ grain. 

g) From the alkaline folution (*), the muriatic acid threw 
down a quantity of llimy earth, which was entirely re- 
diffolved by a fmall over-proportion of that acid. 

h ) Both the folutions (g ) and (c), were next united and 
precipitated by carbonated pot-afh in a boiling-heat, and the 
dried precipitate was again difiolved in dilute fulphuric 
acid. When this folution, after the addition of a fuflicient 
quantity of vegetable alkali, had been evaporated to the point 
of cryftallization, it readily afforded clear and regular 
cryftals of alum, or fulphat of alumine. 

i ) The remaining part of the folution in fulphuric 
acid ( h) thickened fpontaneoufly to a clear jelly, on fub- 
fequcnt evaporation. This gelatinous matter, after being 
digefted with an abundant quantity of water, and repeatedly 
agitated, again liquefied by degrees. Upon this, fome 
ftliceous earth fubfided $ which, when feparated by means of 
a filter, dried up in a raifed temperature, in the form 
of tranfparent fhining grains. It was levigated, together 
with the foregoing ( f ), and once more boiled with fulphuric 
acid. When dried again, and fubjedted to a red-heat, its 
weight amounted to 15 § grains. 

k) The above folution in fulphuric acid (i), was then 
evaporated for further cryftallization It continued to the 
end to yield fucceflively regularly cryftallized fulphat of 
1 alu- 
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aiumine : but the Very laft portion was ftill contaminated 
with filiceous earthy amounting to I grain after ignition. 

1 ) All thefe feveral portions of alum were diffolved in 
water* and precipitated in a boiling heat by carbonat of 
pot-afh : and when the earthy precipitate which they af- 
forded had been depurated by means of acetic acid, as ex- 
plained in the preceding fedt ion, they gave 89^ grains of 
ignited aluminous earth . 

Therefore, the produdts obtained by the decompofttion 
of the Adamantine Spar frorri Bengal confift of 


The very predominant proportion of the alumyious over 
the filiceous earth, exhibited by this decompofition of both 
varieties of the adamantine fpar, affords a new proof, that 
alumineis fufceptible of a greater cohefive power than filex is 


nefs almoft entirely from aluminous earth 3 of which my 
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poffefled of. Hence nature may form ftones of extreme hard- 
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lyfis of the Sapphire will give, in the fequcl, a very ftriking 
inftance. On the contrary, it is evident that this does not 
hold good with refpedt to the filiceous earth, as appears 
from rock+cryftal, its pureft form ; for, how inferior is this 
laft in hardnefs to the fapphire, as well as to the adaman- 
tine fpar ! 

On analyfing the Chinefe adamantine fpar, we find that 
it was filiceous earth that remained, when muriatic acid 
was poured upon that portion, which was not diffolved by 
the alkali during ignition. But, on analyfing the Bengal 
diamond-fpar, this earth did not appear before the folution 
of the aluminous earth in fulphuric acid was prepared for 
cryftallizing by evaporation j and at that period this acid 
caufed it to coagulate into an uniform, colourlefs, gelatinous 
fubftance. This laft circumftance is frequently attended by 
a phenomenon which feldom occurs, and is quite different 
from thofe which we^ufually obferve on the efflorefcing 
of faks. It is, that the mafs, when coagulated to a clear 
jelly, branches out in feveral places, and forms feparate, 
unconnedfed figures, often in the ftiape of four, five, and fix, 
fided longifh pyramids, and often merely as conical points. 

Similar phenomena take place, whenever the aluminous 
earth has entered into intimate union with a fmall portion 
of the filiceous, as will be feen by the following experi- 
ment : — I mixed 2 drachms of liquor of flints, the filiceous 
earth of which amounted to io grains, with 2 ounces of a 
folution of alumine in cauftic lye ; and faturated the mix- 
ture with muriatic acid. The earth, thus precipitated, 
again diffolved into a limpid liquor, on the affufion of a 
fmall excefs of acid. When a fecond time precipitated 
by carbonat of pot-afli, and dried, it weighed 70 grains, 
I then poured upon it dilute fulphuric acid, and found it 
entirely diffolved, without depofiting the filiceous earth 

with 
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with which it was combined. After being in fome degree 
evaporated, part of the folution (hot into feparate cryftals of 
alum ; and the remaining part coagulated in the form of a 
clear jelly, on the furface of which, after fome days, 
crydalline pyramids fprouted out. And when I had after- 
wards digefted this jelly with a large quantity of water,- the 
liliceous earth fubilded 5 and, being wafhed and ignited, 
it weighed again very nearly 10 grains. 

However, this jelly, which is frequently colourlefs, and 
is formed by a folution of fulphat of alumine, in intimate 
chemical combination with finely diffolved filiceous earth, 
and gently evaporated, fhould not be confounded with the 
coagulum, which always takes place whenever the folution 
of aluminous earth in fulphuric acid has not been blended 
with the quantity of pot-alh requifite to the formation of 
perfeed crydals. This lad forms an opake mafs, of a foli- 
ated texture, and foft, grea fy confidence. 

It yet remained to enquire into the caufes which rendered 
my firft analyfis of the adamantine fpar fo very difficult. 
That one day is improved by another, is a truth which 
any attentive chemid has often had opportunity to ex- 
perience in a very confpicuous manner. The bnethod of 
preparing hard fpecies of dones, recommended by Marggraf. \ 
Bergmann , and others, in order to weaken the cohefion of 
their parts, confids in igniting them, mingled with a mild 
fixed alkali. But when I obferved, that this way of pre- 
paring them would not anfwer the purpofe in mod of the 
dones belonging to the clafs of gems ; and when I con- 
fidered that, in the dried fenfe, it was only the portion of 
alkalis free from carbonic acid, which is aedive in this 
operation, I tried to fubditute caudic alkalis to the car- 
bonated, and found that, by their affidance, I attained my 
end with greater facility and certainty. The application 
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cauftic alkalis, in the dry ftate, is, neverthelefs, attended 
with feveral inconveniences. One, and not the leaft of 
them, is, that by triturating them with the body to be fub- 
je£l:ed to analyfis, no very accurate mixture will be obtained. 
Another circumftance, which embarralFed my firft analyfis 
of the adamantine fpar, is, that in every attempt I fubje£ted 
ft to ignition in a brifk fire, with the view of afcertaining 
immediately the quantity of any portion which remained 
undiflolved, or which was precipitated from its folution. 
But in this way the ftone was rendered progreffively more 
incapable of farther folution $ and not only its folubility, in 
fo far as it had been promoted by ignition with alkali, but 
alfo the advantage obtained in leffening the cohefive. force 
of its conftituent parts, have been again loft. 

How greatly the decompofition of the harder gems is 
promoted by the ufe of cauftic fixed alkalis in the liquid 
ftate, combined with the other requifite methods of treat- 
ment, may be proved by the fecond analyfis of both the. 
Chinefe and Bengal adamantine fpars. 
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IV. 

EXAMINATION 

OF THE 

t 

ORIENTAL SAPPHIRE . 


It Teems to be yet doubtful, whether the modern Japphlre 
be the fame gem which the ancients have denoted by this 
name. For we do not perceive in our fapphire the difiemi- 
nated golden points, mentioned by them as one of its eflen- 
tial charadferiftic marks ; whence Theophrajlus * calls it 
Xpeovacro^ and Epiphanius\ r xgvcroriyis* It is, however, cer- 
tain, from a paflage of Pliny , that the ancients did not un- 
derftand by it the xt/a**, or lapis lazuli , which ufually con- 
tains interfperfed fpeckles of a golden luftre ; but they have 
well diftinguifhed both fpecies of ftones. Inejl ei (Cyano) 
aliquando et aureus pulvis , non qualis in fapphirinis . Sappbi - 
rqs enini et aureispunfiis collucet. Plinius, libr. 39. c. 9. 

Tl^e gem that we call fapphire J is remarkable by its blue 
colour, which is fo very pleafing to the eye, by its extreme 
hardnefs, and the high brilliancy which it fliews when po- 
lifhed. Its fpecific gravity I have found to be 3,950, * n 

thofe 


* de Lapidibus. 

f de XII. gemmis, quse erant in vefte Aarojiis, 
t For the fake of the lefs informed, I add, (perhaps not quite 
fuperfluoufly) that the foflil, which is fold by Dutch druggifts 
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thofe fpecimens, which were the fubjedt of the following 
analyfis, and confifted of clear, longifti-round, abraded 
grains, of a pure azure colour. 


According to ,the. ftajtement- of the conftituent parts of 
the fapphire hitherto given, and grounded on Bergmann’s 
analyfis, an hundred parts of it are faid to contain : 

35 Silex 

58 Alumlne. 

5 Lime. 

2 Iron . 

But the following analyfis, begun and ended with the 
greateft poffible accuracy and precaution, will fhew that the 
above ftatement was very incorrect. 


a) Hundred grains of fapphire, previoufly pounded to a 
moderately fine powder in a poli filed flieel mortar, were 
moft finely triturated with water in a grinding-difh of flint. 
When this fapphirine powder had been dried, care- 
fully collected, and ignited, I obferved, that its weight 
had increafed I2| grains from the filiceous earth of the 
grinding vend. 

b) Two ounces of muriatic acid were poured upon thefe 
1 12 ~ grains in a phial fo as to cover them, and the whole 
was repeatedly digeiled with a moderate heat. The fil- 
tered acid, mixed with the edulcorating water, was then 


for fa.pphire y in the fhape of fmall, heavy, black-grey, and inter- 
nally refplendent grains, and which, fince the belief in the medici- 
nah virtues of gems, has loft grouifd, "is now kept in the (hops 
merely as an ufelefs drug, is nothing elfe but magnetic odabedral 
irony which in Ceylon .accompanies the fapphire, hyacinth, and 
other gemmeous-’ftrata, and, together with thofe (tones* is collect- 
ed by walking off the-fand. 

^ x faturated. 
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faturated, in a boiling heat, with mild alkali prepaied from 
tartar, by which there feparated yellow flocks, weighing 
two grains when dry. Thefe being again diflolved in mu- 
riatic acid, and precipitated by cauftic ammoniac, I tranf- 
ferred the precipitate, while yet moift, into boiling cauftic 
lixivium. It depofited oxyded iron , which, after ignition, 
weighed half a grain. The aluminous earth, taken up by 
the cauftic lye, was again feparated from it, and found to 
weigh one grain, 

c) After this extra&ion by muriatic acid, as much cauf- 
tic lye was affufed on the fapphirine powder, placed in the 
filver crucible, as was neceflary to make the cauftic alkali, 
contained in it, amount to fix times the weight of the 
powder. It was next evaporated in a fand-heat, till the 
mafs was dry ; upon which the crucible was placed in the 
furnace, furrounded with charcoai, and fubjecfted to a red 
heat for two hours. The contents of the crucible returned 
from the fire in the form of a whitifh, loofe, and friable 
mafs. 

d) This mafs was foftened with hot water, and put on 
the filter. There remained a bluifh-grey, flimy refidue, 
which, being dried, gave a powder of little cohefion, 
weighing 34I grains. On adding muriatic acid, it readily 
diflolved ; but congealed foon after to a turbid jelly. By 
dilution with water, and digeftion, fome earthy particles 
were depofited, which, after waftiing and drying, amount- 
ed to 14 grains. 

e) When thefe flocculent particles had been removed, 
the muriatic folution was faturated with cauftic ammoniac; 
and the refult was an intumefced, tranfparent precipitate, 
w 7 hich, being previoufiy edulcorated, was digefted, while 
yet moift, in cauftic lye. It readily diflolved in it ; with 

the 


74 IV. Examination of the 

the exception of a few brown flocks, which, when collet 
ed and ignited, weighed one fourth of a grain, and were 
txyd of Won . 

f) The alkaline folution (e ) was decompofed by mun- 
atic acid ; and the precipitate which it afforded re-diffolved 
fey a flight excefs of that acid. Upon this, the earth was 
again precipitated by mild vegetable alkali, in a boiling 
heat. The weight of the earth obtained in this part of the 
procefs was 16 grains, after it had been waffled and dried. 

g) In the fame manner I combined with muriatic acid 
the preceding alkaline folution ( d ), obtained by foftening 
the ignited mafs. There refulted from it a copious W’hite 
precipitate; but which was again totally di Solved, by % 
flight over-faturation with muriatic acid. The earth was 
then precipitated afrefh by mild vegetable alkali, afliftcd by 
a boiling heat^ and was found to weigh 289 grains, when 
waffled and deficcated. 

h) To this earth I added the above 16 grains (f), as alfo 
the one grain of (b ) ; and poured upon the whole dilute 
fulphuric acid. The folution, which was eafily brought 

• about in a moderate temperature, again depofited eight 
grains on cooling, 

i) Thefe eight grains, together with the 14 of (V), being 
then mixed with fix times its quantity of cauftic lye, were 
infpiflated, and heated to rednefs. The mafs, thus ob- 
tained, and afterwards liquefied in water, left, on filtering, a 
grey refidue, weighing 17 grains after deficcation, which 
foon were difTolved by the affufion of fulphuric acid, leav-r 
ing fome few, inconfiderable particles behind. The alka- 
line folution, when faturated with muriatic acid, continued 

at 
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at firft limpid ; but it depofited four grains of fi!ieeou$ 
earth, when evaporated in a warm temperature. 

k) I now mixed the folutions in fulphuric acid^ men- 
tioned at ( h ) and (/) ; added to them a proportional quantity 
of carbonated pot-afh, and, by gentle evaporation, caufed 
them to fhoot into cryftals. At firft, fine, pure, and regu- 
lar cryftals of fulphated alumine were formed : but the 

remaining liquor, while further evaporating, congealed 
into a clear, gelatinous matter, without any diminution of 
its tranfparency. Having poured upon it a quantity of 
water, I fubje&ed it to continued digeftion, ftirring it now 
and then. By this management I effefted the thorough re- 
paration of the finely divided filiceous earth, which was 
the caufe of the coagulation ; infomuch, that I was enabled 
to colleCl it on a filter. This filiceous earthy carefully col- 
lected, together with the above four grains (/), weighed 
1 14 grains. 

/) The. remaining fulphuric folution, freed from its fili- 
ceous contents, was now fet to cryftallize. However, the 
laft portions of alum indicated, by their lemon-yellow tinge, 
that they ftill contained fome metallic fubftance. In con- 
fequence of this, I re-difTolved them in water, together 
with the few refidual drops of their mother-liquor, and 
combined them with prufliat of pot-afh (blood-lye). A 
blue precipitate fubfided ; but in fo fmall a quantity, that 
the portion of iron , thus feparated, could hardly be eftimated 
at one fourth of a grain. The fupernatant fluid, freed 
from it, afforded pure fulphat of alumine to the laft drop. 

m) The cryftals of alum, obtained in the feveral fore- 
going operations, being dried on a porcelain faucer in open 
air, amounted in the whole to 856 grains. They were 
then diffolved in boiling water, decompofed by carbonat of 

pot- 
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pot-afh in the heat of ebullition, and the precipitated eartk 
was edulcorated and dried. But, in order to free this earth 
perfedtly from thofe faline particles, which ftill adhered 
obftinately, and augmented its weight, I fubje&ed it to 
gentle digeftion, with fix ounces of diftilled vinegar. 
Which done, I neutralized the acetic acid by cauftic am- 
moniac ; edulcorated afrefh the aluminous earthy then pre- 
cipitated, and laftly, expofed it to a brifk red-heat, after dry- 
ing. It weighed now 98^ grains. 

n ) It ftill remained to examine the edulcorating water. 
Being evaporated to drynefs, and the relidue re-diflolved in 
little water, there remained a flight portion of grey earth, 
which, when examined by fulphuric acid, proved to be cal- 
careous. The folution yielded, during evaporation, fele- 
nitic cryftals ; which, when carefully collected, weighed 
if grain, the calcareous earth of which fibtould be efti- 
mated at one half grain. 

What principally demands our confideration, in the re- 
fult of this analyfis, is the remarkable and unexpe&ed cir- 
cumftance of the total abfence of the filiceous earth, from 
among the conftituent parts of the fapphire. For the nf 
grains of filex which were obtained (£), muft undoubtedly 
be aferibed merely to the flinty triturating veffel, from 
which the fapphire had, on grinding, abraded I2f grains (<z), 
and at the fame time had united with it fo intimately, that 
I could not recover it without great difficulty, and even not 
without a fmall lofs of three fourths of a grain. 

Hence, the following alone can be reckoned among the 
conftituent parts of the ^fapphire, procured by decompo- 
sition : 
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Alumim 
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77 


Alumine 

Oxyd of iron I ' 


98,50 



Lime . . n ) 


0,50 


100. 


Since on analyfing foflils, even with the moft cautious 
management, there is always fome unavoidable lofs, it is 
probable, that the prefent perfect agreement of the fum of 
thefe conftituent parts, with the original weight of the 
fapphire employed, is merely accidental. And the reafon 
of this agreement muft be fought for, in the variable ftate 
of drynefs, communicated to the aluminous earth by heat- 
ing it to rednefs. 

; . t. . ' . „ 

Whence, fubtra&ing the unimportant, and perhaps only 
cafual portion of calcareous earth, as well as the flight 
quantity of ferruginous matter, we find in the fapphire, the 
nature of which is now developed, nothing elfe than a 
Ample aggregate of pure aluminous earth. 

But, what a high degree of cohefive power, and moft 
intimate chemical combination, muft nature be able to com- 
mand, in order to be capable of transforming fuch a com- 
mon fubftance, as the aluminous earth , into a body, fo emi- 
nently diftinguifhed and ennobled, as we find the fapphire 
to be, by its hardnefs, denfity, brilliancy, and refiftance to 
the aflions of acids and fire, as well as to natural decay in 
the courfe of all-confuming time ! — It is, therefore, not 
the identity , or precife famenefs of the conftituent parts 
alone, but alfo the peculiar nature of their chemical combi- 
nation^ which conftitutes the metaphyfcal ejfcnce of the pro- 
.du£t$ formed from them by nature. 
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V 

EXAMINATION 


OF THE 

CAT'S- EYE. 


*1 he fpecies of precious (tones, known by the name of 
Cafs-eyes , has received that denomination from its property 
of reflecting, in certain directions, a changeable whitifh 
elFulgence, in which it refembles the eyes of a cat. 

As this ftone is Hill a rarity in Europe, the defcription of 
its external characters, met with in the lateft introductions 
to Mineralogy, could only be taken from the polifhed fpe- 
cimens which are brought to us from Ceylon . As I have 
in my collection rough cat’s-eye from the coafts of Ma~ 
labar , for which I am indebted to the kindnefs of Francis 
Grevilhy Efq. in London, and which, befides, is one of 
its more unufual varieties, I think the following addition 
to the defcriptions of its external characters, already pub- 
lifhed, will not be ufelefs. 

The largeft fpecimen confifts in a fragment, notably 
quadrangular, of one inch in lengthy three-fourths of an 
inch in breadth , three-fourths ditto in height , and three and 
a half drachms in weight. Its crofs-fradture exhibits a 
brown-red colour of various (hades, a moderate greafy 

luftre, 
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iuftre, and minute (harp-edged prominences. On the longi- 
tudinal fra&ure, its colour is lighter, its luftre ftronger* 
and it reflects variegated yellowifh rays of light ; at the 
fame time, that an imperfe&ly foliated texture, fpreading 
in various dire&ions, is perceivable. On two contiguous 
frdes it dill retains its natural furface, or cruft, which is 
formed lengthways of convex, roundilh ftriae ; and its co- 
lour, which was at firft browi>red, has faded into a dull 
brownilh-yellow. Its edges and fmall fplinters alone are 
faintly tranfparent. 

I found the fpecific gravity of this rough cat’s-eye to be 
2,625 5 whereas that of the whitifti, greenifh, and yellow- 
*fh fpecimens from Ceylon is 2,660. 

In the EJfay on the Habitudes of fever al Stones and Earths 
in ftrong Fire , I have already (hewn that the cat’s-eyes are 
perfe&ly infufible in the ftrongeft degree of heat produced 
in the porcelain-furnace ; therefore I (hall at prefent men- 
tion only the change which they undergo in a weaker fire. 
For this purpofe I ignited to rednefs in a crucible fome of 
the common polifhed cafs-eyes, of a greeni(h and greyifh- 
white colour, and quenched them in cold water. I 
found them afterwards abfolutely unaltered in form, 
hardnefs, and fplendour ; but they were rendered totally 
opake, and acquired an extremely fine marbled jafper-like 
appearance, variegated with brown, reddilh, grey, and 
white fpots. 


a) Two hundred grains of finely levigated Cat* s-eyes from 
i Ceylon, were mingled with 400 grains of carbonat of foda 

("mild 
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(mild mineral alkali), and the blended mafs was expofed in 
a filver-crucible to gentle ignition for four hours, but with- 
out urging the heat to fufion. In the next place I foftened 
the mafs with water ; faturated it to excefs with muriatic 
acid ; and fullered it to ftand for foine time in digeftion. A 
confiderabie quantity of fill ce oils earth then feparated, which 
was colle&ed on the filter, wafhed, dried, and laftly ex- 
pofed to a ftrong red-heat. In this ftate it weighed 189 
grains. 

b) The muriatic folution, mixed with the edulcorating 
water, and concentrated by evaporation, was faturated 
while yet hot with carbonated foda ; and I obtained a pre- 
cipitate, which, when wafhed and dried, weighed 15 
grains. 

c) Thefe entirely diffolved, with effervefcence, in the 
muriatic acid. Only a flight portion of Jiliceous earth re- 
mained, which after ignition amounted to one grain. 

d) After the grain of filiceous earth had been feparated, 
caufiic ammoniac was added to the folution. A yellowifh- 
white, flimy precipitate was thrown down ; which being 
immediately feparated by filtration, wafhed, and afterwards 
diffolved, while yet moift, by caufiic lve, left behind an 
oxyd of iron , weighing one half grain, when wafhed and 
ignited. 

e) I then, by means of muriatic acid, feparated the earth 
taken up by the caufiic lye ; but being re-diflolved by a 
flight excefs of this acid, it was again precipitated by car- 
bonat of foda. When edulcorated, and diffolved in ful- 
phuric acid, it fhot into cryftals of alum . This fulphat of 
alumine was then diffolved in water, and its earth again 

precipitated/ 
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precipitated by carbonat of foda. This alumine, when 
edulcorated, and ignited after deficcation, was found to 
weigh grains. 

f) The liquor which remained, after the precipitation 
had been effected by cauftic ammoniac (J), was then com- 
bined in a warm temperature with mild mineral alkali j by 
which treatment, calcareous earth fubiided, which formed 
felenite (fulphat of lime) with fulphuric acid. The lime 
thus feparated from this compound, and ignited, weighed 
three grains. 

Since, therefore, 20 o grains of thefe catVeyes afforded 



Mumine . e) 
Lime . . f) 

Oxyd of iron d) « 


3 i 

3 


197 grs, 


it follows^ that it contains in one hundred , 


Si lex 

Alumine 

Lime 

Oxyd of iron 


95 


I ?75 

1,50 

0,25 


9 ^) 5 ° 

Lofs 1,50 


100 


G 
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a) Hundred grains of the crude red cafs-eye from Ma- 
labar , defcribed as above/yielded a grey friable mafs ; after 
being finely pulverized, mingled with 300 grains of cauftic 
potrafh, and ignited, but without fufion, for an hour in the 
filver crucible. It foon difiblved in water, and formed a 
turbid liquor. Upon fuper-faturating It with muriatic acid, 
and fubfequent digeftion and filtration, there remained a de-* 
licate, white ftlicecus earthy which, after wafning and dry- 
ing, amounted to 1 1 5 grains, but after half aji hour’s ignition 

weighed only 93 grains. 

( 

b) The muriatic folution (tf), mixed with the wafhirigs, 
and previoully concentrated by evaporation, was then pre- 
cipitated by carbonated pot-afh, in the heat of ebullition. 
The yellowifh precipitate, which fubfided, weighed 85 grains 
after deficcation. 

e) Thefe grains completely diffolved in muriatic acid. 
Cauftic ammoniac threw down from this folution a flimy 
earth ; which only partially diflolved in the cauftic lixivium, 
with which it had been digefted, and left five grains on the 
filter. 

d) When the earth, taken up by the cauftic alkaline lye, 
had again been feparated from it, and wafhed and ignited, 
its weight amounted to two grains. It alfo afforded 
cryjlals of alum , on being treated with fulphuric acid. 

?) The above five grains (r), digefted with fulphuric 
acid, Hill depofited filiccous earthy whiqh, having been ex- 

I pofed 
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pofed to a red-heat, weighed grain. The -olution, 
freed from this earth, while evaporating, yielded felenite~ 
crystals , The yellowifli liquid, rinfed off from them with 
dilute or weak ardent fpirit, and combined with pruiliat of 
pot-afh, produced a deep blue precipitate ; the quantity of 
which was fo final], that the oxyd of iron thus indicated, 
could not with propriety be eftimated higher than at one 
fourth of a grain. Mild alkali ftill feparated from the re- 
maining liquor an inconfiderable portion of alumine. 

f ) Mild vegetable alkali, added at a raffed temperature 
to the fluid, from which the camlic ammoniac feparated the 
above-mentioned muddy precipitate fc), threw down another 
portion of earth, which united with fulphuric acid into ful- 
phat of lime. The calcareous earth contained in this fe- 
lenite, as alfo in that of (<■), was reproduced, or feparated 
from its accompanying acid, by boiling with a folution of 
mild alkali ; and its quantity was found, after ignition, to 
amount to 1 * grain. 

_ - 

According to this analyfis, the conftituent parts of this 
red variety of cat’s-eye, confift in the hundred of 


Silex . . ^ „ . a} 

c) 
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2 , 

1,50 
0,2 * 


Alumine 

Lime 

Oxyd of iron 
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1 herefore, this proportion of the conftitueht parts , which 
rn both varieties is to be confidered as perfectly conftant, 
together with their ahfolute infufibility , (not to mention the 
difference in the external chara&er) afford fufEcient reafon 
for diftinguifhing cat's-eye from felfpar , under which this 
foflil has been claffed by feverai Mineralogifts. — On the 
contrary, it would be more proper, in my opinion, to clafs 
it with the opals ; among which alfo it was formerly reck£ 
oned under the names of Pfeudopal y Cat's-eye-opal. 
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OF 


CHRYSOBERYL . 


The Chryfoberyl , found in the Brafil, palled fora variety 
of the Chryfolite, until M. Werner , Counfellor of the 
mines, was induced, by a more accurate comparifon of 
their refpeftive external characters, to feparate the former 
from the latter ; and to range it in the mineralogical fyftem 
as a diftinct fpecies, with its prefent denomination. This 
Chryfoberyl, however, muft not be miftaken for the 
Cbryfoberyl of the ancients , which really was the fubftance 
indicated by this name ; that is to fay, the golden-yellow 
beryl ; as maybe concluded from its defeription, given by 
Pliny. Libr. XXXVII. Cap. V. ProbatiJJimi funt'ex m, 
(namely Beryllis), qui viriditatem puri maris imitantur. 
Proximi , qui vccantur Chryfoberylli, et funt paulo pallidiores^ 
fed in aureum colorem exeunte fulgore. 

The modern chryfoberyl has hitherto been met with 
only in fhivery, loofe, rounded grains*, of the fize of fmal-* 


* Gefchiebe in German. Rachlll by the miners ; or fuch loofe, 
fmall, ihivery ftenes, as mod commonly lie on the top of the rock, 
or immediately under the vegetable earth. See Hoofon's Miner's 
Di&ion-arjy . — T rand . 
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ler and larger peas, of a pale-yellow colour, infenfibly 
verging to green. The furface of thefe grains, which is 
fomewhat rough, ftrongly glitters,, and ufually refle&s 
variegated colours, like moonftonc (adularia). But the 
fra&ure of chryfoberyl poffefTes a great fplendour, which, 
in conjun&ion with a very confiderable hardnefs, gives it 
a high brilliance when poSifhed: and hence it may eafily 
be confounded with the yellow diamond. Some few fpe- 
cimens exhibit fome remaining traces of an originally 
cryftallinc figure. 

The fpectfic gravity of this ftone I have found to be 
3,710; which therefore agrees with that mentioned by 
Werner , from 3,698 to 3,7 19, and is precifely the mean 
between thefe two extremes. 

» 1 ' 

The firft analytical attempts upon it, which I made before 
I was acquainted with thofe fkilful procefTes which I 
learned from later experiments, gave me a good deal of 
trouble, and at the fame time deftroyed a confiderable part 
of my ftock of thefe ftones. But I pafs them over, and 
confine myfelf merely to that analyfis, the refult of which 
was the complete decompofition of the chryfoberyl. 


a) Hundred grains of chryfoberyl, previoufty reduced 
to a moderately fine powder, by pounding them in a mor- 
tar of polifhed fteel, were levigated with water to perfeft 
fineness in the $int grinding-difh. After the powder had 
become dry, I fuhje&ed it to gentle ignition, for the pur- 
pofe of freeing it from all moifture. However, its weight 

was increafed 13 grains. 

*• ' 

b) Upon thefe 113 grains, introduced into a filver-cru- 
cible, I poured fo much cauftic lixivium, that the proportion 

of 
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of alkali which it contained amounted to 800 grains, and eva- 
porated the liquid again till the mafs was dry. Upon this 
I placed the crucible with its contents in a wind-furnace^ 
on a ftand of porcelain clay, furrounding it with coals. 
Attention was carefully paid to prevent the mafs, which 
greatly fwelled in bulk, from flowing over the vefiel. The 
heat applied was at firfl: rather low ;butitwas graduallyurged 
until the mafs became red-hot. In this degree of heat it was 
kept for two hours $ but it did not enter into a&ual fufion. 

c ) When this mafs had cooled in fome degree, I fofttfned 
it in the crucible with water, and poured the folution upon 
the filter. When the fluid parts had pafTed through* there 
remained on the paper a loofe, light-grey powder, which, 
when edulcorated and dried, weighed 66f- grains. 

d) The alkaline lye that had been feparated, together 
with the edulcorating water, was firft evaporated, to leffen 
its bulk, and then faturated with muriatic acid. An 
abundant white precipitate fell down, but was inftantly 
and clearly re-diflblved, by a fmall excefs of acid. Carbo- 
nat of pot-afh, added over a low fire, again precipitated this 
eaith \ which being wafhed, and dried in a gentle warmth, 
was loofe, as white as fnow, and weighed 1 38^ grains. 

e ) The light-grey pulverulent refidue, mentioned at (r), 
amounting to 66 j- grains, being digefted with muriatic acid, 
left again a refidue ; which, after wafhing, drying, and ig- 
nition, weighed 24^ grains, and was found, upon farther 
examination, to be pur e ftliceous earth. 

f) This muriatic folution (*), feparated from the filex, 
was next decompofed, in a boiling heat, by means of 
aauftic ammoniac, and the yellowifh precipitate, thus produced. 
Was edulcorated ; and, while yet moift, was boiled with 

a 4 cauftic 
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cauftic lye. It entirely diffolved therein, fome brown par- 
ticles excepted. This refidue was oxyd of iron , and. 
weighed, after ignition in a gentle heat, grain. 

g) The alkaline folution (f) was faturated with muria- 
tic acid. The refult of this procefs was a white precipi- 
tate, which, by a flight fuperfaturation,. again formed a 
limpid folution. The earth was then a fecond time preci- 
pitated, by boiling with mild vegetable alkali. Its weight 
amounted, after deficcatiori, to 29 grains. 

h) Thefe laft 29 grains, together with the preceding 
138^ grains of earth (d) y to which I alfo added the two 
grains, which were colledled from the edulcorating water 
by evaporation, were digefted with diluted fulphuric acid. 
The whole was diffolved, excepting fome fliceous earthy 
which weighed 4 grains after ignition. 

/) When this folution, now perfe&ly clear, was a little 
evaporated at a low temperature, tender, fpicular, or fpear- 
fhaped cryftals, gradually feparated from it ; which I col- 
lected with proper care. They prefented all the marks of 
felenite ; and, on decompofitioh by a folution of carbo- 
nat of pot-afh, in boiling heat, they afforded 11 grains of 
mild calcareous earth (carbonat of lime). This calcareous 
conftituent part of the chryfoberyl was, doubtlefs, before 
contained in the precipitate of (d ) ; and, previous to it sfalling 
down, it was held in folution merely by the water, as it 
was then in the cauftic ftate. 

h) This fulphuric folution I now combined with the 
proportion of carbonated pot-afh requifite to the formation 
of alum.* ; which (hot,. by degrees, into regular cryftals. 

* On the neceflity of pot-afh, and its proportion in the formation 
of alum, fee Hildebrandt's paper in Nicbolfon's Journaly vol. IV. 
page 49*—' Tranfl. 

To- 
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Towards the end, however, a flight portion of fillceous 
earth appeared, which, after ignition, was not more than 
2f grains. The weight of all the fiilphat of alumine ob- 
tained amounted to 604 grains. 

/) This alum was again re-difTolved in boiling water, 
and afterwards decompofed by means of carbonat of pot- 
afh, at the heat of ebullition. After the precipitated 
earth had been wafhed, dried, and gently ignited, I digefted 
it with diftilled vinegar ; which being neutralized by 
cauftic ammoniac, the earth was again precipitated by this 
treatment, and again waftied, deficcated, and heated to red- 
nefs. It proved now to be perfeftly pure aluminous earthy 
weighing 7 if grains. 

We may, therefore, infer, that the conftituent parts of 
the chryfoberyl, exhibited by this analyfis, confift in the 
hundred , of 

Alumine .... /) . . ; . 7*55° 

Lime 6 

Qxydofiron . . . f) ..... 1,5® 

SI lex e) 24f 

h) 4 

0 H 


31 

To be fubt rafted a) 13 


Remain . 18 ... 18,00 

97 

, X^ofs^v 3 

1 

100 

From 
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. From comparing the prefent analyfis of cbryfoberyl with 
the following decompofnion of cbryfolite , it is evident how 
greatly their respective conftituent parts differ, and con- 
fequently, how necelfary it was to feparate them from each 
other, in the fyftematical arrangement of the fpecies of 
gfems. 



i 
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EXAMINATION 

07 

CHRYSOLITE. 


1 he Chryfotite aifords a lingular inftancc of change in 
names ; fince, at prefent, we pall the fame gem Topaz f 
which the ancients underftood by the denomination Chry - 
[elite ; for it is evident, from the following words of Pliny, 
that the Topazius of the ancients is not our modern Topaz ; 
but, on the contrary, the Chryfolite of the prefent times : 
Ejivs tot a Jimllitudo ad porri fuccum dirigitur . EJl autem am 
plijjitna gemmarum „ Eadem fola nobiliiim limam fentit : 

tteiera Naxiis cotibus polluntur . Haec et nfu atteritur . 

Pliny Hift. Nat. Lib. XXXVII. Cap. VIII.— The caufe 
of this change of name is fo much the more unaccounta- 
ble, as the denomination Chryfolithus (golden-ftone) 
undoubtedly more applies to the Topaz, which is of a 
golden- yellow T colour, than to our Chryfolite, which is 
green. 

The more detailed external defer ip t ion of the Chryfolite , 
given by JVerner * with that degree of accuracy we are en- 


* Rergmannifches Journal^ zdyear } 1790 , Vol. 2, page 54 . 
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titled to expert from fuch a matter, comprehends all, that, 
in the prefent ftate of our knowledge, can be faid on the 
natural hiftory of that ftone, refpedting its external cha- 
racters, and the marks by which it is to be diflinguifhed 
from the other fpecies of ftones, with which it has been fo often 
confounded. But, on the other hand, an accurate chemical 
analyfis, and hence alfo the knowledge of its prosper place 
in the mineralogical fyftem, have, till now, been fo much 
the more wanting : a deficiency which I hope to remove, 
by now publilhing the experiments to which I have fub- 
jeCted it. 

To remove all doubts, I previoufly mention that the 
Chryfolites analyfed by me, as well as thofe from which 
Werner has diawn up their external defcription, were 
bought by John Hawkins , Efq. in the Levant, on his 
travels for promoting the knowledge of Natural Hiftory, 
and were fent to me by him for that purpofe. 

The fpecific gravity of Chryfolites I have found to 
agree with the ftatement of Werner , namely, 3,340. 


— — ca—— ■' ■ 

A. 

a ) I took two hundred grains of rough chryfolite, and at 
firft bruifed them in the fteel-mortar, and afterwards re- 
duced them to a fine powder by trituration with water in 
the flint grinding-difh. This powder, when dried by 
heat, I obferved had not increafed in weight. I poured 
upon it two ounces of pure cauftic lye, the alkaline contents 
of which amounted to one half of its weight, and evapo- 
rated the whole to drynefs in the filver-crucible, and ig- 
nited 


/ 
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jilted it afterwards for thirty minutes. There remained a 
friable mafs, which, after cooling, was of -a dulky olive- 
green. 


b) When this mafs had been foftened with water, the 
folution affumed the fame colour, and a brown, undiffolved 
portion fell to the bottom, of a flimy appearance. The fin 
lution being faturated to excefs with muriatic acid, and fuf- 
ficiently digefted, acquired a faffron-yellow colour : upon 
which it was diluted with water, and filtered. A pure 
filiceous earth then remained, which, after ignition, 
amounted to 72-- grains. 


c) The muriatic folution, when decompofed in a boiling 
ftate by mild vegetable alkali, prepared from tartar, afforded 
an abundant, light-brown-red precipitate, which, upon 
deficcation, again entirely diffolved in muriatic acid, and by 
the affufion of cauftic ammoniac, formed a brown-red pre- 
cipitate; which was dire&Iy feparated by filtering, then 
wafhed, and digefted with cauftic lye, while yet moift. 
However, only a fmall portion feemed to diffolve by this 
treatment. 


d ) After the undiffolved matter had been feparated from 
the alkaline folution (/>), I fuper-faturated this laft with 
muriatic acid, and added carbonated pot-afh, for the purpofe 
of obtaining a precipitate. However, only a little earth 
feparated, which, when colledled, and tried for alumine by 
, fidphuric acid, did not diffolve in it ; but, on clofer exami- 
nation, proved to be filiceous earthy weighing 31 grains 
after ignition. 


e) The brown precipitate, which had been digefted with 
: cauftic lixivium (c), when dry anch expofed to a red-heat, 

! gave 38 grains in weight. It confided of a pure oxyd of 


■ 
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iron . The whole was attra£ied by the magnet* Upon 
being drffolved in muriatic acid, and again precipitated by 
prufiiat of pot-afh, it yielded 88 grains of very deep- 
coloured Pruffian-blue. 

f) The muriated fluid, after the ferruginous contents had 
been feparated from it by ammoniac (c), gave a copious 
white and loofe earth, by adding carbonat of pci afh. The 
mixture having been kept boiling for lome time, this earth 
was feparated by filtration, well wafhed, and dried. It 
amounted to 198 grains of carbonated magnefia (mild mag- 
nefian earth), which I divided into two parts. One half of 
it was ftrongly ignited for the fpace of an hour, and left 
39l grains* which produced a brifk ebullition upon the af- 
fufion of fulphuric acid. The other half was introduced into 
dilute fulphuric acid. It dire&ly afforded a clear foiution, 
and pure fulphatof magnefia (Epfom fait), by cryfiallization^ 

Note. It was by mere accident that, on the precipitation at (r)' 
no more ammoniac had been added than was jufl neceffary to 
feparate the oxyd of iron; fince otherwise, in all cafes, the 
'magnefian earth is alfo precipitated by ammoniac. 

According to tipis decompofition, the conftituent parts of 
the chryfolite fhould be in the hundred , 

Ignited Silex • . b) 31' 


<0 



Ignited Oxyd of Iron e) 
Ignited Magnefia f) 


• 19 

• 39 ) 5 ° 


96,50 , 

Lofs . 3,50 


100 


B. 
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B. 

For. a fecond analyfis of chryfolite I chofe poll (lied fpe- 
cimens, which, betides a pure transparency, poffeffed alfo 
a brighter colour : whereas the crude chryfolites, employed 
in the foregoing procefs, were in forne parts inclining . to 
brown. As I intended, at the fame time, to iearn whe- 
ther acids alone were capable of decompofing this ftone, 
without previous treatment with alkali, I made ufe 
of the fulphuric acid, according to the manner in which 
Marggraf has employed it for decompofing the Terpentine. 

a) 1 poured ten drachms of concentrated fulphuric acid, 
mixed with double that quantity of water, upon two hundred 
grains of mofl: finely-powdered chryfolite, placed in a re- 
tort, and abftracfed again the fluid, in a moderate diftilling 
heat, until the remainder in the retort appeared a dry mafs. 
The liquor which "came over, emitted a moderate ful- 
phureous fmell. When cold, 1 collected the mafs from the 
retort, the upper part of which I cut off, and lixiviated 
it with boiling water. The folution exhibited a greenifh- 
colour, but fo faint as to be hardly perceptible. 

h) The undiffolved refidue was boiled a fecond time, in 
a'matrafs, with two drachms of concentrated fulphuric acid, 
and two ounces of water. After this it was again col- 
lected on the filter, wafhed with an abundance or 
boiling water, defecated, and heated to rednefs. It 
proved to be pure, white fillceous earthy weighing 78 
grains. 

c ) Both the fulphuric folutions (a) and ( b ) were eva- 
> porated to drynefs in a poreelain-faucer. The refidual 
i mafs had a greenifh-grey tinge : it was full gently heated 
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in a porcelain pot, during which operation it emitted ftrong 
fumes ; and after this it was thoroughly ignited in a brilk 
fire for the fpace of one hour. 

d) The ignited mafs had then acquired a brick-red 
colour. It was levigated, lixiviated with hot water, and 
the red oxyd of iron , which it contained, was feparated by 
filtration, and fubjedted to ignition. This oxyd weighed 
39 grains : but as, in the prefent ftate, it was combined 
with a greater quantity of oxygen than when forming a 
conftituent part of the chryfolite, in order to free it from 
that cxcefs, it was immerfed in melted wax, in a fmall cru- 
cible ; and, after the wax had been burnt off, the oxyd was 
kept for fome time longer in a low red-heat, the veffel be- 
ing then covered. Its red colour had now changed into a 
blackiih brown ; it was alfo readily attra&ed by the 
magnet, and weiged 38 grains. 

e) After the colourlefs fulphated folution ( d ) had been 
evaporated for cryftallization, it yielded, to the laft drop, 
pure fulphat of magnefia. This neutral fait being dif- 
folved, and decompofed in the heat of ebullition by car- 
bonated pot-aft, afforded 213 grains of white and loofe 
magnefan earthy the weight of which, after an hour's ig- 
nition, was only 87 grains. 

From this fecond analyfis, which exceeds the foregoing 
in the accuracy of its refults, it appears that the conftituent 
parts of chryfolite, proportioned to each other in the 
hundred , are as follows; 

Ignited Magnefia . *. .. c) . . . 43,50 

Silex .... ^ j ... 39 

Ignited Oxyd of Iron . . d) . .*■ : 19 

101,50 
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Note. The reafon why, in the prefent decompoiition, there is a 
llight excefs of weight in the fum of. the conftituent parts, 
inftead of the ufual lofs in moft other cafes, undoubtedly 
depends in the variable degrees of drynefs which thole 
ingredients acquire on ignition. 


In the quarries near Leutfchau , in Hungary, we meet 
with a pale-green Terpentine, mixed with grey, and crof- 
fed by tender veins of albeftus, It alfo contains, copioufly 
diffeminated, refplenc|ent grains, of a high green colour, 
which, in fome patts .of my fpecimen, exhibit a rhomboid 
cryftallization. Born* and Flchtel f, who haveigiven a 
more circumftantial information refpecting this {tone, call 
thefe grains Chryfolite . Flchtel , however, is uncertain 

whether they fhould not rather be confidered as Chryfoprafe. 
But this conjecture is too little favoured by the external 
charadterifdc marks ; while, on the other hand, theminute- 
nefs of thefe grains, and the impoilibility of feparating them 
from the ftone, which ferves them for a matrix, will not 
admit of a chemical examination. Notwithftanding this, 
their prefence in the Terpentine affords a geognojlic argu- 
ment for confidering them as chryfolite, fince the con- 
stituent parts of each have been difcovered to be the fame, 

* f # 

A loofe ftony matter ( rachill ), which is found near 
Moldauthein , in Bohemia, has likewife, for fome time paft, 
been held out to be chryfolite : but, on judging from the 


* Catal. meth. etraifon, de la collect, des Fofs. Tom. I. p. 69. 
f Mineralogy Bcmerk , v. d, Karpathai , I. Tfu Wien. 1791, page 
60, 61. 
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fpecimens, rough and polilhed, which I have feen at 
Prague , I cannot confider them as fuch y becaufe the external 
appearance of the rough pieces, and efpecially the line air- 
bubbles obfervable in the polilhed fpecimens, are rather an 
indication of a volcanic product. Herein I alfo find the 
opinion of Lindacker* to agree with mine. 


* See his Beitrag zur Gefchichte der bohmifchen Chryfolithe : 
hi den SatnL phyfikal . Auffdtze befonders die b'ohm . iV at urge - 

fcbichte betreffend . 2 Band Drefden } 1792. 
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VIII. 


EXAMINATION 


OF 


OLIVI N. 


TT o the various ftones which were formerly con- 
fidered as a fubordinate fpecies, or rather variety of chryfo- 
lite, alfo belongs the foffil known by the name of Bafaltic , 
or Volcanic Ghryfolite. 

On giving the external defcription of this ftone, to- 
gether with that of the true chryfolite, Werner has not only 
accompanied it with the mofl inftru&ive obfervations, but 
likewife, from his oryftognojlic inquiries, he has {hewn 
the neceffity of diftinguiflhing the bafaltic from true chryfo- 
lite. Whence alfo he confiders the former as a diftincft 
fpecies, with the name Olivin , taken from its colour. 

As it is the office of Chemiftry to affift the Oryfto- 
gnojlic Science * in the further improvement of its fyftem, by 


* By Oryftognojy, Werner underftands the fcientijic knowledge 
or difcrimination of foflils from each other, confidered as fimple, 
that is, not compounded aggregates of various different minerals; 
and their fcientijic arrangement, or clarification , into a regular fyftem, 
according to certain orders^ clajfes y genera, fpecies, varieties , &c.-~ 
Tranfl. 
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com- 
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communicating certain fa&s relative to the conflituent 
pa r ts of minerals, it is for the Chemift to examine whether* 
and how far, the conjectures refpedting the eflential in- 
gredients in any foffil, inferred from its external properties, 
are founded in nature : and, confequently, to determine 
with what propriety it had obtained the place previoufly 
given to it in the fyftem, on account of thofe luppofed con- 
ftituent parts. 

For this reafon I have thought inexpedient to join the 
analyfis of the Olivin with that of Chryfolite. 

\ 

FIRST SECTION. 

> Analyfis of the Olivin, from Unkel. 

\ 4 

To difcover the conflituent parts of Olivin, I firfl: chofe 
that from the Bafalt cf Unkeljlein > in which rock it occurs 
in its perfect and undecayed ftate, in pretty large clutters* 
of a thoroughly equal, pale leek-green colour, and without 
any admixture of extraneous matters. Its fpecific gravity 
was 3,265. 


A 


a) Two hundred grains of finely pulverized Olivin were 
covered with two ounces of cauftic lye, the alkaline part of 
which cortftituted half its weight. After the liquid had 
been evaporated, the dry mafs was ignited for half an hour. 

It 
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It aflumed a grey colour, and was then liquefied or foftened 
with water, and filtered. 

b) Upon faturation with muriatic acid, the alkaline 
lixivium let fall a white earth, which, being collected and 
dried, was boiled with fulphuric acid. But this earth did 
not impart any foreign tafte to the acid ;, and when this laft 
had again been decanted off 7 , and faturated with mild alkali, 
it continued clear. Therefore the above earth was of the 
pure Jiliceous kind. When ignited, it weighed 49 grains. 

c ) The afh-grey refidue, fepatated from the alkaline 
lye (a), coagulated to a thickilh brown mafs, upon the af- 
fufion of muriatic acid. After this coagulum had been 
diluted and digefted with fufficient water, there remained 
a copious, light, {limy, and brown refidue, which, upon 
deficcation, weighed 152 grains. 

d ) The muriatic folution, feparated from this refidue by 
filtration, was colourlefs. By the addition of mild alkali, 
prepared from tartar, it was decompofed with the affiftance 
of boiling heat, and 18 1 grains of a very white, loofe earth, 
were precipitated. 

e ) When the brown refidue, mentioned at (r), after tri- 
turation, was digefted with muriatic acid, it diffolved into 
a yellow liquid, leaving, at la ^ filiceous earth behind, weigh- 
ing 43 grains after ignition. 

Note. It was undoubtedly this filiceous earth, Hill intimately 
united with the ferruginous part of the (tone, which in 
(c) prevented the muriatic acid from exerting its adlion on 
the oxyd of iron : yet this circumftance, at the fame time, 
furnifhed the means of exhibiting, free from iron, that por- 
tion of the earth which the acid had diffolved. 
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f) The ferruginous portion of the yellow muriatic 
folution (^) I precipitated by cauftic ammoniac. It was 
then coljedted and wafhed ; and, while yet moift, boiled with 
cauftic lye. The lixivium was then again feparated by 
filtration, combined with muriatic acid to fuper-faturation, 
and afterwards precipitated by carbonated alkali. Only a 
fmall portion of earth fell down, which, upon trial, proved 
to be filiceous , and weighed 4 grains, after it had been ex- 
pofed to a red-heat. The liquor remaining, after the pre- 
cipitation of the iron, was mixed with carbonat of pot-afh ; 
but no further precipitation nor turbidnefs enfued. 

g } The oxyd of iron , that was again collected after the 
boiling with muriatic acid (y), was put into melted wax, 
in a fmall crucible, and heated to rednefs ; after this 
laft had been burned off, it obeyed the magnet, and 
amounted to 25 grains. 

h) Upon the above 18 1 grains of earth (d) I poured 
dilute fulphuric acid ; in which it difTolved with effervef- 
cence. When the folution had been reduced within a 
fmaller compafs by evaporation, it depofited minute fpicular 
cryftals, confifting of i| grain of felenite, the pure caU 
careous earth of which is to be eftimated at \ grain. 

• I 

i) The folution, on further evaporation, yielded pure 
fulphat of magnelia ; which, being re-diflolved, and pre- 
cipitated at the temperature of boiling, by carbonat of pot- 
afh, depofited a very pure and loofe ?nagnefian earthy whofe 
\ve ght, after ignition for an hour, amounted to 74 
grains. 

It follows, from thefe operations, that the conftituent 
parts of the Olivin from Unkel are, in the hundred > 
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Ignited Si lex . . . b) 24I 



e) 2i£ 
/) ^ 


Magnefta . . r) 

. . . k) . . 

Ignited 0 /* Iron . g) 


37 

0,25 

12,50 


97,75 

Lofs . 2,25 


100 


B. 


With the view of confirming thefe refults, I undertook 
another decompofition of the fame Olivin from IJnkeh In 
this inftance I treated it immediately with fulphuric acid, 
in the fame manner as I did with the chryfolite, without 
previous ignition, in conjunction with alkali. 

a) I put two hundred grains of mod finely pulverized 
olivin in a retort, pouring upon them ten drachms of ful- 
phuric acid, together with a fufiicient quantity of water ; 
and again diftilled the liquid over to drynefs. Upon this 
I foftened the remaining grey-white mafs with hot water, 
and boiled afrefti the undiffolved earth,, feparated from the 
fluid, with 2 drachms of fulphuric acid, and fuflicient water. 
The liquid, filtered off from the refidue there left, was add- 
ed to the firft folution. . What remained was mere filiceous 
earth , whole weight, after ignition, amounted exactly 
to 100 grains. 


H 4 


b) The 


s 


104. VIII. Examination of 0 livid . 


1 ) The fulphuric foliation ( a ) left, upon evaporation, a 
greyifh-olive-green faline mafs, which I evaporated ftill far- 
ther in a porcelain-crucible, urging it at laftto a red-heat in a 
ftronger fire. The mafs retained at firft its whitifh colour, 
but at length it aflumed a pulverulent Hate, and turned 
brick-red. When triturated, drenched with hot water, and 
filtered, it left a red oxyd of iron , which, after being treated 
with wax and ignited, weighed 24 grains. 

c) After the clear folution of ( b ) had been evaporated in 
order to cryHallize, it fhot wholly into fulphat of magnefia : 
but, when it was re-diffolved in a moderate proportion of 
water, fome cryftals of fulphated lime appeared, the quan- 
tity of which indicated one half grain of pure calcareous 
earth . Thefe laft having been feparated, the remaining fo- 
iution was decompofed, by means of carbonated pot-afh, in 
boiling heat. The magnefian earthy thus obtained, was pure, 
white, and loofe. When deficcated at a fome what ra ifed 
temperature, its weight amounted to i88f grains ; but it was 
reduced to only 77 grains, by ignition for the fpace of an 
hour. 

By this method of analyfing, which, with regard to mag- 
nefian Hones, is not only the moft commodious, but alfo 
indicates the refults with the greateft exadfnefs, the con- 
ftituent parts of the Olivin from IJnkel were found to be, in 
the hundred^ as follows ; 


Si lex ... a) 
Oxyd of Iron . h) 
Magnefia c ) 

Lime . . . c) 


. . 5a 


38,50 

0,25 


12 


100,75 


Note. 
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Note. The fame obfervation applies to the agreement of this 
fum with the weight of the fubftance employed, and the 
flight excefs, as has been already mentioned, at the end of 
the fecond analyfis of chryfolite. 

SECOND SECTION 
Analyfis of the Olivin from Karlsherg. 

The Olivin from the Bafalt of Unkel, employed in the 
foregoing examination, was, as has been mentioned, in its 
frefh and unimpaired ftate : but as moft olivins (hew more 
or lefs evident marks of decay, it ftill remained to enquire, 
wh ether, in thofe fpecies of olivin that are more difpofed to 
decay, any difference exifted in their conftituent parts. 
For this inveftigation I chofe the olivin from the Bafalts of 
the Karlsherg , near Cajfel , in Hejfia. I comminuted it 
coarfely, and waflied olf with water the yellow iron-ochre 
that inverted its iurface and its chinks. It then confirted, 
for the moft part, of fmaller grains of a faint greenifh- 
yellow colour, but in part alfo of larger grains, whofe 
colour was a fomewhat frefher leek-green. In thefe latter 
I obferved black-grey particles, of a metallic luftre, im- 
bedded in, or concreted with, their fubftance. When I had 
ftrongly ignited fome of thefe upon charcoal, I found that 
the green ftony matter of the olivin had thereby become 
grey, dull, and opake ; while the diffeminated black-grey 
particles had fuffered no change. This fhe wed, that they 
were not minute cryftals of horn-blende, but iron, and 
efpecially of the nature of the fpecular, or grey iron-ore, 
becaufe they were not attracted by the magnet. 

*) u P - 
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a ) Upon three hundred grains of this olivin, finely pul- 
verized, I poured 4 ounces of ftrong fulphuric acid, together 
with 2 ounces of water, and again diftilled from it the 
fluid, which emitted a flight finell refembling fulphureous 
acid, until the refidue became a dry mafs. The Jiliceous 
earthy remaining after this mafs had been boiled with wa- 
ter, was a fecond time boiled with half an ounce of ful- 
phuric acid, and fufficient water. After this it was col- 
lected and ignited. It weighed 156 grains. 

b) In order to learn whether aluminous earth was one of 
the extracted conftituent parts, I took the third part of the 
whole of the fulphuric folution, and precipitated, by car- 
bonated pot-afh, at the degree of ebullition, all that it held 
in folution. The freih precipitate had a dirty, bluifh 
colour; and I put it into cauftic lixivium, as foon as it was 
edulcorated, digefting it with the lye for fome time. The 
mixture was next diluted with more water ; the lye, fepa- 
rated from it by filtering, was faturated with muriatic acid; 
and, after a flight fuper-faturation, again combined with alkali. 
But this produced neither a precipitate nor muddinefs* 

e) Being thus convinced of the total abfence of alumi- 
nous earth, I evaporated the remaining two-thirds of the 
fulphuric folution ( b ) to a dry faline mafs, which I expofed 
to a ftrong red-heat in a crucible, for the purpofe of de- 
compofing the fulphat of iron which it contained. I then 
re-difiblved the ignited mafs in water, and leparated the red 
oxyd of iron by filtration ; which, by ignition with wax, 
was rendered attra&ible by the magnet, and weighed, in 
that condition, 2i£ grains. 

d) The folution, freed from the oxyd (f), cryftallized by 
degrees into fulphat of magnefia. When this had again been 
difiblved in a finall quantity of water, light, delicate, 

need- 
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needled cryftals of felenite were left, the quantity of which 
hardly amounted to \ of one grain, which indicates | grain 
of pure calcareous earth . To the dilfolved fulphat of mag- 
nefia, corbonat of pot-afh was added in a boiling heat ; and 
thus its magnefian earth was precipitated , amounting, after 
ignition, to 7 5f grains. 

Whence the conflituent parts of the Hejfian olivin, and 
their reciprocal proportions in the ignited ftatc, confift, in 
the hundred , of 


Si lex . . 

. a ) . 

... 52 

Magnefta . . 

. d) . 

• - • 37,75 

Oxyd of Iron . 

• 0 . 

• • • io,75 

Lime . . 

. d) . 

. . . 0,12 



100,62 

* 

* 

* 


From thefe refults, it is plain that the olivin and chryfo- 
lite are very nearly related to each other ; and, as the con- 
ftituent parts of each other are fo much the fame, and their 
refpe&ive proportions not too diffimilar, it feems to me 
proper that thefe two {tones fhould no longer be divided 
into two different fpecies ; but that the difference, deduced 
from their external characters, can only juftify the fub- 
dividing them into two varieties of one fpecies . Moreover, 
fince no greater difference appears to take place between 
them, than, perhaps, that by v/hich the bafaltic horn-blende 
is diftinguifhed from the common, it follows, that the olivin 
might be entitled to claim its former denomination of 
bafaltic chryfolite . 

According to the habitudes of the chryfolite and olivin 
in the heat of the porcelain-furnace, (mentioned in the 

hrft 
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firft EfTay, n. 25, and 61-64), the former returned from the 
fire unaltered in form ; but the fecond appeared in concreted 
grains, which were cemented together by the heat with 
more or lefs force of adhefion. From this circumftance 
I was induced to repeat the experiment with the chryfolite ; 
with this difference, however, that I broke it into pieces of 
the fize of the grains of olivin, before I inclofed it in the 
charcoal. After thofe pieces had undergone the a&ion of 
the fire, I found them, like ignited olivin, of an iron-black 
colour, opake, thinly glazed, and conglutinated. Yet both 
the glazing and concretion were fomewhat lefs in de- 
gree than what took place in the Hejfian and Greenland 
olivins. 
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CHEMICAL EXAMINATION 


of vari6us 

SI LVER-ORES*' 


J\ T the time when Philofophical Chemiftry was yet in 
its infancy, and when it was not known how to decompofe 
natural bodies otherwile than by fire, with very few ex- 
ceptions, the knowledge of the conftituent parts of the bo- 
dies, belonging to the mineral kingdom, could not but be 
imperfect. Chemifts were fatisfied with the produces ob- 
tained in the dry way, as it is called, and either paid no at- 
tention at all to the other fubftances contained in thefe bo- 
nies, or, confiding in groundlefs hypothefes, have fancied 
certain conftituent parts, of which nothing could be dis- 
covered by the light kindled by Philofophical Chemiftry, 
the bafis of which is real facts. 

Only, while this latter was advancing in its progrefs, the 
learned began to perceive, and ferioufly to attend to this 
great deficiency of knowledge refpedting the foflil king- 
dom, as well as to the tottering foundation of the mineralo- 


* Read in the Royal Acad, of Scienc. at Berlin. — See the 
Colled, of Germ. Trealifes of that Acad. Berlin, 1793 and 1794* 
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gical fyftems thereon eftabliftied. Accordingly, this part 
of Natural Philofophy was enabled, by the laudable exer- 
tions of Schwab , Brand , Cronjladty W alley ius , Marggraf. \ 
Scheele , Bcrgmann , and feveral chemifts now living, to rife 
from obfcurity ; and chemical mineralogy has now ob- 
tained the place, which is due to it among her filler 
fciences. 

Yet, all that has hitherto been done in this fcience, is 
nothing more than a fplendid beginning. Our acquaint- 
ance with the conftituent parts of foflils is flill confined 
within narrow limits. Not only are we ftill ignorant of 
the compofition of a multitude of foflils ; but, even with 
refpedl to thofe,with which we appear to be al ready acquainted, 
further confirmation is required : for nothing is more 
detrimental to the progrefs of a fcience, than to adopt er- 
rors as undoubted and long-eftablifhed truths ; to transfer 
them from one fyftem, and from one elementary treatife, 
into another, and to multiply them by conclufions which 
mull be as groundlefs as the premifes, from which they are 
inferred, are falfe. 

If, therefore, a fyftematical mineralogy, arranged accord- 
ing to the chemical conftituent parts, (which, as yet, has 
hardly been eftablifned), is to be fupported by a more folid 
foundation, and brought nearer to perfection, it is neceffary 
that a long feries of fucceffive analytical experiments fhould 
he made. But fince, for this purpofe, a found chemical 
knowledge, accompanied by patience, leifure, accuracy in 
management and obfervation, as well as a frequent facrifice 
of fcarce and coftly foflils, are required ; and fince thofe cir- 
cumftances do not ufually coincide, this branch of natural 
fcience cannot hope for a fpeedy and plentiful harveft. It 
muft ftill, therefore, as hitherto, only look for detached and 
pccafional improvements. 


Among 
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of various Silver-ores . 

Among the numerous productions of the follil kingdom, 
©f which an exa£t chemical knowledge is yet wanting, 
the genus of the filver-ores feemed to me to require, in a high 
degree, a re-examination and amendment. For this reafon 
I have fubjected its chief fpecies to analytical treatment ; 
the refults of which are communicated in the following 
fedtions. 


FIRST SECTION. 

Native Hornjilver , or Corneous Silver-ore. ( Horn - 

erz). 

(Vitriolico-muriated Silver-ore^ by Kirwan.) 

The Corneous is remarkable among the rarer ores of 
fiver , not only from its richnefs, but alfo from the fubftance 
by which nature has mineralized that noble metal. 

The name Hornerz appears to be of a later date than our 
knowledge of that ore, fince feveral writers on metallurgy, 
of the 1 6 th century, have already mentioned it with the 
appellation of Glaferz ; for it is obvious, from the defcrip- 
tions which thofe authors have given of it, that they did not 
mean our modern Glaferz , namely, the fulphurated filver- 
ore. Matthefius *, noticing feveral of its varieties, calls 
them white , grey , yellow , green glaferz ; and fays, u it is 
tranfparent like horn in a lanthorn , and fufes in the fame 
of a candled* — Fabricius\ mentions a liver-coloured filver- 
ore, u which in lumps , viewed againf the lights is obfcurely 

* Matthefius Sarept. 1585. Norimb. 

1 ' Fab rictus de rebus metall. Ziirch, 1566. 
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tranfparent like horn , and in f?nall parts is entirely tranf* 
parent like ice.” — From this it may reafonably be con- 
jectured, that the glaferz of the ancients has, in later times, 
been erroneoufly confounded with our modern one, as this 
denomination is, indeed, more fuiting the hornerz , or cor- 
neous filver-ore, than filver, mineralized by fulphur; and, 
on the other hand, no reafon can be found for giving that 
name to the latter. 

During the 3 6th century, in which the Saxon and Bo- 
hemian mines yielded vaft treafures, the revenues arifing 
from this filver-ore often amounted to feveral hundred 
marks (8 ounces each) : but, in the progrefs of time, it be- 
came fcarcer and lefs known, until the celebrated Saxon 
matter of the mines, Mr. Pabjl of Ohain , difeovered it, 
as it were, anew, and gave it the name Hornerz , becaufe 
refembling the factitious horn -filver (muriat of filver.) 

It occurred formerly at foachimsthaf Annahcrg , Schnee- 
her'gi Freiberg , and in greateft quantities at Johann- 
Georgenfladt . At prefent, it is alfo found in fome mines of 
the Altaic mountains in Siberia ; and, according to Sage , 
like wife in the province of Guamanga in Peru y together 
with the native filver. 

With refpedt to external form, I have met with the fol- 
lowing varieties of the corneous filver-ore. 

i) Majjive (Derbe). As fuch it has been worked, in the 
times of its abundance, in the above-mentioned Bohemian and 
Saxon mines, copioufly, and fometimes in pieces of upwards of 
an hundred marks in weight. There may yet be feen, in the 
electoral-mineral cabinet, at D ref den , apiece of that kind, cut 
in a cubical form, weighing feveral pounds y and alfo a fmaller 

one, 
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6ne, which has fome impreflions of ftamps. Both thefe 
ores are probably remnants of that century, which have 
been fortunately faved. The colour of this corneous-ore 
is a dirty brown, though its proper hue feems to be the 
pearl-grey, and the brown tinge to arife from the inter- 
fperfed iron-ochre. It is foft ; and may, like wa x, be cut 
with the knife into thin chips ; is pofleffed of a waxen glofs, 
and tranfparent on the edges and thin places. 

2) In lamellar pieces (fchaalig J, incumbent on meager 
quarz, in the form of a cruft ; from the Schlangenberge . 

3) In ftill thinner layers, in part only incrufting, 
( angeflogen , or lying fuperficially), at times accompanied 
by native gold, or alfo by lead-fpar , or fpathofe lead-ore > 
from the fame place. 

4) Cryfallized in minute regular cubes, of a pearl-grey 

colour i from Johann-GeorgenJladt . 

* ' • 

5) In fine fcales , or flakes , of a whitifti colour. In this 
manner the corneous filver-ore, even now, fometimes oc- 
curs at Jobann-GeorgenJladt , upon brown iron-odhre 
Eifen hr dune), i 

' 6) In an earthy form, mingled with argil. This is the 
genuine butter-milch fiver (argillo-muriated filver-ore) of the 
former mineralogifts, and which Veltheim * * has defcribed. 
The fpecimen which I have feen was dug up in the year 
1617, on the old St. George mountain, at Andre afb erg^ and 
is now preferved at Berlin, in the royal department of the 


# Cr ell's German edition of Kirwan's Mineralogy. Berlin, 

*765? page 281, feqq. in the notes. 
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mines. It confifts of an aetitic , kidnev-formed nodule of 
calcareous fpar, the cavity of which is filled with this 
butter-milch J!lver y in the form of a deficcated earth, ex- 
ternally of a flate-blue, but of a brownifh white on the 
recent frafture ; with which ore, likewife, the outer fides 
of the fpecimen are for the moft part coated. 

7) In grey lime-ftone, but imperceptible to the eye ; from 
Annaberg , in Lower Auftria. This laft is the foflil men- 
tioned by Jufti *, under the name of alkaline filver-ore . 


# * * 

The following are the principal chemical refearches that 
have been made into the corneous filver-ore, as well as its 
cflential ingredients, and are communicated to the fcientific 
public. 

1) That of Lommer f, mafter of the mines in Saxony, 
who has alfo given the beft information refpefting the 
liiftory and external properties of this mineral. This au-, 
thor eftimates the argentine portion of this ore, when in 
pure ftate, at 28 per cent . but the violet-ore of this kind he 
fuppofes to contain alfo a portion of alkalized fulphur. 

2) Woulfe% is of opinion, that he has difeovered, in the 
corneous filver-ore, befides the muriatic acid, the fulphuric, 
as a mineralizing medium. It is upon the authority of this 
ftatement of Woulfe that j ! Kirwan , Bergmann , and other 
miner alogifls , aflert, that the filver is mineralized in the cor- 


* Jufti) Chemifche Schriften. I. Th. 
f Abhandl. <vom. Hornerz, von Lommer . Leipzig, 1776, 
x Experiments on the mixture of fome minerals. 
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heous-ore by the fulphuric as well as by the muriatic 
acid. 

/ 

3. Sage*, of Paris, has examined the corneous filver- 
ore from Peru ; and ftates the maximum contained of filver, 
in the hundred, to be from 70 to 74. He adds, that the 
metal is mineralized by muriatic acid $ and, befides, com- 
bined with a peculiar fattifh matter. 

4) Laxmann\, of Peterjburg , on the contrary, main- 
tains, that no muriatic acid is contained either in the Si- 
berian or Saxon corneous filver-ore ; and that in it the me- 
tal is mineralized by fulphur, in the fame manner as in the 
glaferz, viz. the vitreous or fulphurated filver-ore. 

On confidering this difcordance among the learned, re- 
fpedting the nature of the fubftance which mineralizes the fil- 
ver in the corneous-ore, I think that it will not be fuperfluous 
if, to the enquiries of thefe chemilfs, I add the experiments 
which I had the opportunity of making with feveral varie- 
ties of this filver-ore. 


A. 

The above-mentioned majjive corneous filver-ore, from the 
larger fpecimen in the Electoral colle&ion at Drefden, was 
the principal fubjeft of my analyfis, a fufficient quantity of 
it having been given me for that purpofe with the greateft 
liberality. 


* Analyfe Chim. et. concord, des trois regnes. Paris, 17S6. 
f Nov. Comment. Acad. Scient. Petrop. 1774. 
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) If the artificial hcrn-filver (muriat of filver), be melted 
by itfelf on the fpoon before the blow-pipe, it foon and 
readily fufes into a globule ; and, when combined with mi- 
neral alkali, the filver is immediately reduced. But the 
native corneous lilver-ore does not melt fo eafily ; it rather 
funs into the confidence of pap, and at the fame time fe- 
parate metallic grains tranfude. Its redu&ion, by means 
of foda, is fomewhat more difficult than that of the, artificial 
horn-filver, and the reafon of this difference depends on the 
portion of iron contained in this ore. 

b) Upon two hundred grains of the corneous filver-ore 

I poured three times their weight of pure nitric acid; bu-t 
no a&ion took place, either in the cold or in the heat of 
boiling ; only a fubtle brown-red iron-ochre was feparated, 
which, being wafhed off from the remaining ore, and dried, 
amounted to 4 grains. ' Cauftic ammoniac, added to the 
nitric acid employed, precipitated 5 grains more of iron. 
When it was afterwards mixed with muriatic acid, only a 
pale milky colour was produced, but no real corneous filver- 
ore depofited. It followed from this, that neither any free 
native filver, nor any portion of it mineralized by fulphur, 
had been contained in that ore. The horn-filver, after 
treatment with nitric acid, was reduced by twice its 
weight of fait of tartar, and yielded 133 grains of reguline 
filver. * 

c ) iff. For the purpofe of finding out, more accurately, 
its conftituent parts, I mixed 200 grains with 600 grains 
of the pureft alkali prepared from tartar, and brought the mix- 
ture into the ftate of fufion in a glafs retort, applying the ne- 
ceflary degree of heat. After refrigeration, I broke off the 
upper half of the retort, foftened the fufed mafs, which was 
of alight-brown colour, with hot diftilled water, filtered the 
whole, and edulcorated the refidue. 
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2diy. This refidue was then diffolved in nitric acid. 
The Solution acquired a brown tinge, and the fcum floating 
upon the liquor afTumed the colour of bricks. When the 
argenteous parts were completely diffolved, there remained 

grains of a brown-red powder, which imparted a golden 
yellow colour to the aqua regia, with which it was digefted, 
and left a white refidue behind. This laft confifted of 
horn-lilver, mingled with a flight portion of the gangue , or 
matrix of the ore, and afforded, on reduction, 2 grains more 
of filver . Cauftic ammoniac precipitated from the yellow 
folution 7 grains of oxyded iron . 

3dly. The nitric folution of the filver was precipitated by 
common fait ; and the muriat of filver thus obtained weighed, 
after reduction by means of foda, 1 34J grains of reguline 
filver. 

•/ . 1 

4thly. The fluid, left after the reparation of the horn- filver, 
had a pale-yellow colour, owing to a portion of iron y 
which, precipitated by pure ammoniac, weighed 5 grains. 

5thly After this, I proceeded to examine tf\e faline mafs, 
diffolved indiftilled water, and feparated from the filver, af- 
ter the corneous-ore had been fufed with pure alkali (/). 
On faturating this piafs with diftilled vinegar, the folution 
was rendered turbid, and a loofe white earth depofited, 
which, collected and dried, amounted to 3f grains of argil- 
laceous earth . 

6thly. The argil being feparated, the folution was reduced 
to a dry fait by evaporation, and the alkphol, affufed upon 
it, took up the acetite of pot-afh. The neutral fait, which 
was left behind by this procefs, and which confifted of the 
mineralizing muriatic acid and the alkali employed, I dif- 

1 3 folved 
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folved in water, and obtained from it, by repeated evapcn 
ration and cryftallization, 1 17! grains of muriat of pot-afh. 

7thly. In order to learn whether and in what proportion 
fulphuric acid , which by fome writers has been mentioned 
as one of the conftituent parts of the corneous filver-ore, 
were really prefent in it, I again diflolved that fait in diftilled 
water, and dropped into it liquid muriat of barytes. The 
mixture became turbid, exhibiting that appearance which 
indicates the prefence of only a flight quantity of fulphuric 
acid. I continued to add the barytes, until no more turbid- 
nefs appeared. The weight of the precipitate thus obtained 
was 3 grains : but, as in thefe three grains of fulphated 
barytes the acid cannot properly be eftimated to be more 
than half a grain, I think this quantity is too trifling to be 
confidered as one of the eflential conftituent parts of the 
corneous filver-ore. But if that half grain of fulphuric 
acid be eftimated equal to if grain of fulphat of pot-afh, 
and be fubtra&ed from the above 1 X7f- grain of digeftive 
fait, or muriat of pot-afh, there will remain of the latter 
only 1 16 grains, in which the concentrated muriatic acid, 
amounts to 42 grains. Therefore, 

One hundred parts of this corneous-ore contain 

Silver * . , . . 67,75 

Muriatic acid . . . 21 

Oxyd of iron ... 6 

Jrgil 1,75 

Sulphuric acid . . . 0,25 
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I likewife examined the corneous filver-ore found in the 
Scblangenberge. One hundred grains of it, mixed with 300 
of foda, were fufed in a fmall retort ; and, after the faline 
contents of this mafs had been diffolved in hot Water, the 
remaining filver was diffolved in nitric acid. I then fully 
faturated with muriatic acid the aqueous alkaline folution, 
which contained the common or culinary fait, formed by the 
muriatic acid of that ore, and put it to the teft with muriat 
of barytes. The portion of fulphat of barytes, thus gene- 
nerated, was as insignificant as that from the Saxon cor- 
neous-ore ; fo that alfo, in this cafe, the fulphuric acid may 
be confidered only as an accidental conftituent part. 

T o the nitric folution of the filver I added common fait ; 
and thus I produced again the muriat of filver, which 
weighed 9 1\ grains, and afforded 68 grains of filver , re- 
duced to the reguline ftate. What was wanting to make 
up the firft hundred grains of the corneous-ore, confifted of 
ferruginous ochre and quarzofe matrix. 

Hence it is obvious, that the Siberian corneous filver-ore 
here examined, almoft perfectly agrees with the preceding 
Saxon one in its exterior characters, as well as in the con- 
ftituent parts. 

/ 

c. 

\ 

The experiments made with the argillo-muriated filver- 
ore (butter-milch filver)^ defer ibed before (page 1 13), are the 
following : 

a) Ignited by itfelf upon charcoal before the blow-pipe, 
it feebly conglutinated together, at the fame time that mi- 
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nute globules of metallic filver were oozing through the 
mafs. ' When fufed with glafs of borax, it diffolved into a' 
clear, light-green, vitreous globule, and yielded a button of 
pure fine filver. 

b) Upon 35 grains of that ore I poured nitric acid, and 
made it boil. Neither effervefcence nor red vapours ap- 
peared ; as, upon the whole > the acid feemed to attack it but 
weakly. The refiduum affumed the form of a precipitate, 
refembling a cheefy coagulum. When the acid, then 
tinged of a faint blue, was feparated through a filter, it ad- 
mitted of combination with common fait, without being 
rendered turbid, or yielding any precipitate. By the ad- 
dition of corbonat of ammoniac to excefs, argillaceous earth 
was thrown down, and the liquor appeared of a rather deep 
blue. But, after it had been fuper-faturated with ful- 
phuric acid, and iron immerfed into it, it depofited a 
thin coppery cruft. 

The dried refidue weighed 30 grains. It was extracted 
by repeatedly pouring upon it cauftic, or pure ammoniac, 
agitating it frequently. Nitric acid being added to a few 
drops of it, fome horn-filver immediately precipitated. 
The whole of this folution, when evaporated by a gentle 
heat, dried up to cryftalline flexible membranes of a pearl- 
grey, which tarnifhed into blue by expofure to air; and, 
when gently melted in a fmall filver-cup, ran into a waxy 
fubftance. The weight of this fufed muriat of filver 
amounted tq iof grains. 

When the argil, that was left behind after the extra&ion 
of the horn-filver by ammoniac, was melted with foda, it 
ftill afforded ahead of filver off- of a grain. As this is equal to 
one grain of muriat of filver, the above 36 grains of this 

foffil 
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foffil contained nf grains of muriated, or 8-| of metallic 
filver, and 2f grains of concentrated muriatic acid. 

Hence one hundred parts of the argillo-muriated filver 
ore contain, 

Silver . , 24,64, 

Muriatic acid . 8,28 

jlrfil^ w ith a flight trace of copper . 67,08 


100 

It is owing to the argil contained in this ore that it does 
pot affume the fame appearance when heated on charcoal 
as the common horn-filver, but that the metal tranfudes 
in the reguline ftate in fmall globules ; for as that earth 
deprives the muriated filver of its acid when heated, the 
filver is enabled to aflume the metallic ftate. And it is on 
this account that the fame phenomenon took place when I 
mingled artificial horn-filver with argillaceous earth, and 
fubjedted it to ignition upon a piece of, charcoal, with the 
afliftance of the blow-pipe. 


D. 

With the view of inveftigating the nature of the filver - 
ore , called alkaline by Jujli , I diflolved one ounce of it in 
pure nitric acid, and mixed the filtered folution with mu- 
riatic acid. It, indeed, turned fomewhat opaline; but no 
muriat of filver was feparated by this’ procefs, nor 
was there any reguline filver precipitated upon im- 
1 merfing into it a fmall lamina of copper. Finding, there- 
fore, that the portion of filver contained in the lime-ftone 
. could not be difco.vered in the nitric folution, I fearched for 
it in the brown muddy refidue of the filtered folution. This 

emit- 
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emitted an empyreumatic fmell on being gently ignited, 
weighed afterwards 2 grains, and yielded with pure alkali 
a bead of fine filver. Hence it is pjobable, that in this 
foffil the filver is combined with muriatic acid ;and, reckon- 
ing upon this refult, the quantity of muriated filver which 
it feems to contain, may be eftimated at from one and a 
half to two ounces in hundred pounds ► boafted of 

a method of extracting the filver from that mineral, known 
to himfelf alone ; as, when treated by any of the ufual pro- 
ceffes, this metal could never be procured from it. 


As filver, notwithftanding its great affinity with muriatic 
^cid, enters into no combination with it while in the perfect 
reguline ftate ; and fince that metal, as far as we know, is 
never found in the bowels of the earth in an oxyded ftate* 
it is difficult to afeertain the operation of nature in pror 
ducing the corneous-ore. Bergmann # was of opinion, 
that JVoulfe had folved that doubt by aflerting, that in tfie 
above-mentioned ore he had traced the fulphuric acid, be- 
fides the muriatic : for filver unites readily with fulphur ^ 
and, fince fulphurated filver not unfrequently undergoes a 
decompofition, more efpecially when, as in this cafe may be 
conjectured from the prefence of ferruginous ochre, fome 
pyrites difpofed to difintegration intervenes, the fulphur 
pafies over into the ftate of a free acid, and forms fulphat of 
filver. If now muriatic acid interferes, it will, by virtue of 
its greater affinity to filver, decompofe the fulphat, and 
inftead of it form corneous-ore. 


* Torb. Bergmann on the generation of natural corneous, or mu- 
riated metals. ' Qr ell's Qhemifche Annalen, 17S4. Number 4, page 
377 ’ 
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Of that corneous filver-ore which is found in regular cu- 
bic cryftals, Bergmann had already conjectured that it might 
be confidered as pure, and free from all fulphuric acid. 
He alfo wifhed to convert this conjecture of his into an 
eftablifhed truth, by duly examining that foflil ; for^ as he very 
juftly fays, it is better to faerifice fucb a fpecimen , fcarce as it 
yet is , to invejligation , rather than to deprive the fciences of a 
means of enlarging our knowledge by preferving it. 

The wifh of the immortal Bergmann is in fome degree 
accomplifhed, and his conjecture, for the moft part, con- 
firmed by the prefent enquiry ; with the unimportant 
difference, however, that, inftead of cryftallized corneous- 
ore, I have employed a fpecimen of that which occurs in 
lumps, or majfive. 

In order to comprehend how nature can generate the 
corneous filver?ore, without the interpofition of fulphur or 
fulphuric acid, we may receive fome light from the fol- 
lowing intelligence, taken from a letter of Proujl , in 
Rozier’s Journal de Phyfque . It is there ftated, that the 
joined filver of the Spanifh fliip San Pedro d’ Alcantara, that 
was wrecked on the coaft of Portugal, became coated with 
a blackifh cruft of ^ of an inch thicknefs, during thp fhort 
fime before it was recovered from the fea. This cruft 
broke off in feales, and was a true muriat of filver. More- 
over, Pallas* relates, that he has found on the Jaik, in Siberia, 
feveral old Tartarian filver coins, which in that tra 61 of faline 
land were converted into true muriat of filver, fome 
throughout their whole mafs, and others on the furface 
only. 


* Ntrdifcbe Beytraege } III. VoL 
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From this knowledge of the conftituent parts of the cor- 
neous-orc, art is enabled to imitate nature pretty nearly. 

If muriat of filver be made to fufe uniformly at a moderate 
heat, an artificial corneous-ore is produced, which may be 
made more fimilar to the natural one by adding, before the 
fufion, a proportional quantity of iron-ochr.e. And if mu- 
riated filver be diffolved in cauft ic ammoniac, and the fluid 
evaporated in a gentle warmth, the horn-filver remains in 
fmal! glittering feales, refembling thofe with which the na- 
tive corneous-ore is found in part covered. But, if this 
folution be left to fpontaneous exhalation in the air, the 
horn-filver will fometimes fhoot into folid regular cryftals, 
of the fame appearance with the cubic cryftals of the cor- 
neous-ore. 

SECOND SECTION. 

Red Silver-ore (Rothgiiltigerz). 

The principal character by which this beautiful genus of 
filver-ores is externally diftinguifhed from others, confifts in 
a peculiar red colour, on account of which it is fubdivided 
into two fpecies, the lights and the deep-red filver-ore. 
The colour of the firft varies from a bright ruby to a gar- 
net red ; that of the fecond inclines more or lefs to a fteel- 
grey, but the charadferiftic crimfon tint is foon made to 
appear by feraping or rubbing the ore. The deep-red fil- 
ver-ore is ufually opake ; the light-red, on the contrary, ; 
is in various degrees tranlparent. 

With refpedl to external form, the red filver-ore is 
found ?najfive^ difleminated , invefting or fuperficial, dendritic , 
and at times regularly cryftallized. Its cryftals ufually 
poflefs the form of hexahedral columns, without any pointed 
v ter-* i 


termination, or ending in trihedral or bexahedral pyramids* 
The light-red ore alfo occurs in fix-fided pyramids. 

The denomination of Rothgiiltig , or Rothe giiltiges Erz y 
given by the older German miners to this genus of filver- 
ores, was intended to fignify that it contained a portion of 
that noble metal, and thus to diftinguifh it from other ores, 
which refemble it in form and colour ; but, with refpedf to 
their argenteous contents, are deaf ( ungultig ), or of no 
value; inftances of which are afforded by the native red 
fulphuret of arfenic, red-blende, and garnet. In procefs 
of time, this appellation has degenerated into Roth gulden , 
by which the unexperienced might be miflecl to fufpedt in 
this ore fome portion of gold. 

Concerning its conftituent parts, it is the common opi- 
nion and dodlrine, that the filver is mineralized in it by 
arfenic , as well as by fulphur. Thefe thr fiver ^ fulphur ^ 
and arfenic , are in all elementary books of mineralogy, and 
by all authors, ftated as the conftituent parts of this ore, to 
which fome add only a portion of iron. Among thofc 
writers which, in chemical mineralogy , are reckoned claffical, 
Henckel feems to be the firft who mentions arfenic as one 
of the chief conftituent parts of the red filver-ore, when he 
fays, u The high-red ore , bejides fiver , conjifls merely of 
arfenic ; the deep-red contains fulphur alfi” After him, 
JVallerius introduces it by the name cc Argentum arfenic $ 
et fulphure miner alifatum” Cronfedt adopts this ftate- 

ment, adding only fome ferruginous ingredient. Berg- 
mann , likewife, is of the fame opinion, in his Seta- 
graphia *, calling it <c Argentum cum arfenico fulphure 


* Torb. Bergman?!, Sera graphia regni niineralis. Lips, et 
Drefd. 1782, page iog. 
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mneralifatum and, in his differtation de Arfenico *, hd 
fays, (C Arfenicum cum argento fulphurato mineram argenti 
rubram conficit — and at the fame time he ftates their pro-* 
portion to be, of filver 60, of arfenic 25, and of fulphur 
I3f. It was on the authority of thefe eminently learned 
men that all the other writers have received the above- 
mentioned component principles of this ore as unqueftion- 
' able fadts, and have transferred them into their works. 

Y et, upon the whole, arfenic is not fo general a minera- 
lizer as has been hitherto fuppofed. Hence all the hypo-* 1 
thefes grounded on its pretended prefence, and according to 
which arfenic was coniidered as a principle neceflary to the 
generation or maturation of metals, efpecially filver, can no 
longer fubfift. This fuppofition, which has never before 
been queftioned, that moft genera of filver-ores contain 
arfenic, has occafioned the prize quejlion of the Royal Aca- 
demy of Sciences at Berlin , 1773, a To what purpofes does 
cc Nature ejnploy the arfenic contained in metallic ores ? 

Can it be proved y by experience , that it effectually ferves 
tc to bring the metals to maturity ? And if fo , in what man- 
u ner y and how far is this effected — However truly Mr* 

Monnet , whofe paper has been honoured with the prize, has 
demonitrated that arfenic has no eflential fhare in the ge- 
neration of metals, he might as well have deduced his de- 
monftration in the fhorteft and moft folid way, a priori 
from the non-exiftence of arfenic in the red and white filver- 
ores, and in the grey copper-ore (Fahlerz) abounding in 
filver — -(fc*r thefe the above Academy feems principally to 
have had in view on making their queftion) — had he con- 
vinced himfelf of the falfehood of the premifes by a previous 
enquiry duly inftituted. 


* Ejus’d. Opufcul. Phys. et Cham. Vol. II. page 298. 
f Loc. c\t. page 303. 
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It is probable the red-arfenie, which externally refembies 
the deep-red filver-ore, and, according to HenckcPs tefti* 
mony, ufed to be called unripe red fifaer-ore , has firft fug- 
gefted the idea of the prefence of arfenic in thofe ores of 
Silver. 

After this digreflion, I now proceed to the chemical 
analyfis ilfelf. This, however, was particularly performed 
with the light-red filver-ore* of which I had an opportu- 
nity of felecting, for my repeated experiments, a fufRcient 
number of fragments, pure and free from extraneous mat- 
ter, from the mines of the Uppcr-harz , and thofe of Saxony - 


A, 

a) Upon five hundred grains of bright, cryftalline, red 
filver-ore, from the pit Catharina Neufang , at Andreajberg , 
mo ft finely pulverized, I poured fix times their quantity of 
a mixture of equal parts of nitric acid of 1,350 fpecif, 
grav. and diftilled water- The phial was kept for feveral 
hours in a low digefting heat, fo that the agency of the 
acid could be but moderate. I then diluted the folution 
with water ; caufed it to boil \ and, after the refiduum had 
fuhfided to the bottom, I decanted the clear folution. 
Upon the remaining pulverulent ore, a quantity of nitric 
acid and water, equal to the preceding, was again affufed ; 

1 and, in the fame manner, proceeded with as at firft. The 
: ore appeared now to have been effe&ually decompofed ; 

. and for this reafon the folutions, together with the re- 
fiduum, were put on the filter, and the latter properly 
, wafhed. 

h) The filtered nitric folutionhad no colour at all, having 
j been very much diluted by the water by which the refidue 

had 
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had been edulcorated. I fubjefted it to evaporation to on£ 
eighth part, and found the bottom of the evaporating glafs- 
vefTel, after cooling, covered with copious, finely-grained* 
refplendent, and heavy cryftals of a grey-white. To af- 
certain their nature, I procured, by a feparate procefs, a 
quantity of afolution of the fame red filver-ore, fufficient for 
this enquiry, and found that they were fulphdt of fiver . 
Being aflured of this, I diffolved that fulphat by a proportion- 
ate quantity of water, affifted by heat, added it again to the 
nitric folution, and combined this laft with muriatic acid, as 
long as any rriuriat of ftlver would precipitate ; which, when 
colle&ed, edulcorated, and dried, was found to weigh 
39 if grains. 

c) The fluid, from which the horn-filvef had been thus \ 
feparated, was then reduced to a fmaller bulk, by diftillation 
from a retort. This concentrated fluid became turbid, and 
left another grain of muriated filver on the filter. At this , 
ime it contained no other foreign fubftance, except a con- 
fiderable portion of fulphuric acid. 

cl) What remained undiffolved by the nitric acid, confifted 
of an afh-grey, pretty loofe, or flocculent powder, of 202 
grains in weight. When this had been gently digefted for J 
half an hour, with a mixture of 5 parts of muriatic acid, 
mixed with 1 part of the nitric, and then diluted with 
half its quantity of water, there remained, after filtering, 
careful edulcoration, and drying, 65 grains j which were 
the fulphureous contents of the ore. When this refidue 
had been gently heated, the fulphur deflagrated, leaving 

grains of muriated filver behind. This fulphur , there- 
fore, confifted of 58-t grains. 


e ) After the filtered folution had been evaporated in 
paft, it was poured into a large quantity of water. By this 
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management, a white precipitate immediately enfued, 
which being feparated by the filter, edulcorated, and dried, 
and laftly heated in a porcelain cup, gave 133 grains in 
weight. But I could not find the leaft trace of arfenic in 
it, though I had fubje&ed it to all the trials deemed proper 
for difcovering its prefence. On the contrary, it was manifeft, 
that this precipitate wholly confifted of oxyd of antimony , 
quite of the fame nature with that which is produced when 
muriatic folutions of antimony are precipitated by water. 
On expofing it to heat, a fmall portion o^moiflure ftill 
evaporated, attended with a muriatic fmell, which was 
hardly perceptible. When again put on a teft, and mingled 
with a third part of charcoal duft, the coaly powder was 
flowly confumed, by burning, without any arfenical fmell, 
and left behind it the metallic oxyd, poffeffed of a grey 
colour, and partly blended, partly covered with a quantity 
of fine, grey-white, fhining, acicular cryftals, or the flowers 
of antimony, as they are called. But when it was fufed in 
a covered crucible with tartar and powdered charcoal, it 
was completely revived into regnline antimony , which being 
blown off with the bellows, a bead of fiver was left, weighing 
half a grain. 

f) The liquor alfo, from which the antimonial oxyd was 
feparated, contained free lulphuric acid. On this account 
I put it into a retort, together with the nitric acid, from 
which the filver had been precipitated in the ftate of horn- 
filver, by means of muriatic acid, and continued the diftil- 
lation u*til, at this temperature, nothing more would pafs 
over y but, on raifing the heat, thick white vapours had 
begun to rife. The fluid left behind in the retort was 
found, upon trial, to be concentrated fulpburic acid . Upon 
diluting this laft with water, and fubfequent affufion of 
muriated barytes, the fulphat of barytes from thence pro- 
duced, 
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duced, amounted, after edulcoration and deficcation, to 194- 
grains. 

Confequeritly, the conftituent parts difcovered by thefe 
refearches, are, filver, antimony, fnlphur, and Julphuric acid. 
It remained yet to inveftigate, what are the proportions 
and the manner of combination of thefe principles, which 
conifitute the red filver-ore. 

Firfi, concerning the quantity of filver contained in this 
ore here examined, the muriat of filver ( b ) together with 
thofe portions that were left behind on the deflagration of 
the fulphur (d), and the concentration of the fluid from 
which the former had been feparated ( e ), amounted, in the 
whole, to 399 grains. Thefe being reduced, (including the 
one half grain obtained on driving off* the antimony), 
yielded 300 grains of pure filver. This ftatement alfo per- 
fectly agreed with the refult of another experiment, which, 
by way of collateral proof, I performed in the dry way : 
for having, with this view, divided one docimafiic centner of 
that ore into two parts, and carefully refined each of them 
on the cupel, inclofed in four times their weight of ham- 
mered lead, I recovered in each cupel a bead of fine filver 
of 30 pounds weight. 

T endeavoured to afeertain, by the following counter- 
experiments, the metallic portion of the oxyd of antimony \ 
which, after deducting, by guefs, one grain^ for the half 
grain of filver which was contained in the ore, amounted 
to 132 grains. Upon one hundred grains of pure regulinc 
antimony I poured four parts of muriatic acid ; and, when 
warmed, I continued dropping nitric acid into this fluid, until 
all the metal wasdilfolved. After the folution had been con- 
centrated by gentle evaporation, I added water to precipitate 

the diflolved metal. The precipitate thus obtained, after 

1 lixi- 
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lixiviating the faline parts, and deficcation, weighed 130 
grains. Hence the above 132 grains are equal to 10 if 
grains of metallic antimony. 

With regard to the fulphuric acid , it may be doubted, whe- 
ther the acid here difcovered, had really previoufly exifted as 
fuch in the red filver-ore, forming, with the metal, fulphat offil- 
ver ; or whether that acid ought not rather to be confidered as 
a product, arifing from the oxygenation of the fulphur, while 
the ore was diflolving in nitric acid. But even the external 
properties of that ore, efpecially its tranfparence, and the 
abfence of metallic luftre, will fufficiently prove, that the 
latter is not the cafe: for, with regard to the minerali- 
zation* ores may be conveniently divided into two clafles. 
The firfl comprehends the true ores in the ftri£f fenfe ; that 
is, thofe only in which the metallic portion is either in the 
perfect, or very nearly perfect, reguline ftate, and whofe 
mineralizer is fulphur. A metallic luftre, and abfolute opa- 
city, are effential properties of fulphurated ores of this 
kind. T o the Jecond clafs belong thofe ores, the metallic part 
of which is acidified by oxygen, either alone, or in combi- 
nation with fulphur and acids. The exterior characters of 
the ores of this clafs are various. Some of them are trans- 
parent even to pellucidity ; others, on the contrary, exhibit 
only an earthy appearance* But all thefe are particularly 
diftinguifhed from the genuine or true ores, by the total ab- 
fence of metallic fplendour. Among the filver-ores, there- 
fore, the vitreous filver-ore ( glaferz the black filver-ore 
( fprddglas-crz J, and the white filver-ore , belong to the firfl: 
clafs, or fulphurated ores ; but the red , and the corneous 
filver-ore , belong to the fecond clafs, or ores mineralized by 
acid principles* 

The peculiar manner in which the nitric acid exerts its 
diflolving power on the red filver-ore during the digeftion, 

k 2 affords 
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affords another argument to {hew, that in this ore the por- 
tion of filver does not exift in its perfedh metallic ftate, 
and mineralized by fulphur; but, on the contrary, is com- 
bined xvith oxygen, at' leaft for the greater part ; and hence, 
that it there exifts in a calciform ftate. The nitric acid 
a 3 s upon it much too weakly, to oxygenate the fulphur in 
any confiderable degree ; in confequence of which, only a pro- 
portionally tmall quantity of nitrous gas is produced in this 
iolution. This fail is fl ill more confirmed by the following 
experiment. Some finely pulverized red filver-ore, toge- 
ther with a large quantity of ftrong muriatic acid, were 
fubjefled to digeftion for fome hours, at a boiling heat. 
The acid, feparated by filtration, was examined after cool- 
ing, and was found to contain, not only filver, and anti- 
monial particles, but alfo fulphuric acid. Now, as muri- 
atic acid alone is incapable of converting fulphur into a free 
or uncombined acid, it follows, that the fulphuric acid 
muft already before have exifted in that ore, in the capacity 
of an acid. Even Henckel , whofe great merits in chemical 
mineralogy are at prefent almoft totally disregarded, has al- 
ready {rated it as a certain fa£t, that the filver may be ex- 
tracted from its red-ore, by muriatic acid alone, afiifted by 
fucceffive digeftions at the degree of boiling. It is alfo pro- 
bable, that the fulphuric acid, prefent in that ore, contri- 
butes to the folubility of the metal in the muriatic acid; 

The fulphuric acid, contained in the above 500 grains of 
the red filver-ore, produced 194 grains of fulphated barytes. 
Other comparative experiments proved to me that this acid 
amounted to 851 grains of 1,850 fpecific gravity. But as 
this acid muft be fuppofed to be combined in this ore with 
the filver in a concrete ftate, or freed fro?n water, and not 
in the ftate of liquid fulphuric acid, I hope to come pretty 
near the mark, if, till a more accurate computation can be 

made* 
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made, I allow 40 grains for the fulphuric acid of that degree ~ 
of concentration. 

In order to afeertain whether any volatile parts, and of 
what kind, were difcharged by the red filver-ore, when 
treated in fire with exclufion of air, one ounce of it, coarfely 
triturated, was placed in a fmall glafs-retort, which, being 
connected with the pneumatic quickklver-apparatus, I con- 
tinued to heat till the ore was in fufion. However, no- 
thing palled over into the jar filled with mercury, excepting ' 
that portion of atmofpheric air, which was expelled frorr\ 
the retort by the heat. In the intermediate glafs-balloon 
volatile fnlphurcous acid collcdled, in the form of fine drops 
of dew j in the neck of the retort there appeared a flight 
trace of fublimed yellow fulphur ; but the ore in the retort 
did not lofe fo much as one entire grain of its weight. 

Thefe fame experiments, made for the purpofe of difeo- 
vering the ingredients in the red filver-ore, I repeated with 
another fpecimen from the fame mine ; but, as the relult of 
thefe lall, excepting fopie unimportant deviations, agreed 
with the former, I am latisfied with the conftituent parts 
refolting from the inveftigation of the above-mentioned 50Q 
grains, and which are : 

Silver ' 4 . . 30a 

Reguline antimony . • . . , . . . 101,5 

Sulphur . 58,5 

Concrete fulphuric acid 40 


500 grs. — 

\ 

Therefore, one hundred parts of this red filver-ore^ from 
Jndreasberg, contain : 

K 3 


Silver 
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Silver 60 

Regidine antimony 20,3 

Sulphur li,7 


Concrete fulphuric acid , . . , 8 


ICO. 


B. 

The fecond fpecies of the red filver-ore, which I have 
analyfed, is the brighter cd and cryjlalline , from Ghurprinz 
Friedrich Augujl , near Freiberg . But, as I treated thefe in 
the fame manner as the preceding, I fhall confine myfelf to 
the refults only 3 according to which, one hundred parts of 
this ore contain : 


Silver . . 62 

Reguline antimony 18,5 

Sulphur 11 


Concrete fulphuric acid ..... 8,5 


100. 

This Saxon foflil, therefore, perfe£Hy agrees with that 
from the Harz , with regard to its conftituent parts, and 
likewife very nearly as to their proportions. The quantity 
of filver alfo was found to be the fame, when the procefs 
was performed in the dry way; fince 100 pounds of this 
ore, properly dreffed or mingled with four times its weight 
of lead, and fubje&ed to cupellation, likewife afforded 62 
pounds of metallic filver. 
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In this Saxon red filver-ore, as in the foregoing, there 
was no veftige of arfenical matter to be found, although 
arfenic conftantly accompanies the ores dug out from that 
mine. 


In the preceding analytical refearches, concerning the 
red filver-ore, I have indeed mentioned fulphur , and ful- 
phuric acid , as two particular produds ; yet I do not mean 
to fay by this, that they are two feparate and really diftind 
conftituent parts, adtually exifting in the ore. It is rather 
more probable, from the nature of the fubjed, to fuppofe, 
that in the undecompounded ore, both together conftitute 
only one homogeneous ingredient part, and that the oxygen, 
by which the fulphur ic acid was generated in this procefs, 
had before been uniformly diffufed over the whole mafs of 
the fulphur. But, if fo, there is no doubt, but that the 
red colour of the ore, which in general is erroneoufly 
afcribed to fome arfenical matter, depends on that ftate of 
fulphur in its firft degree of oxygenation, which by fome is 
rightly called oxydof fulphur. On this account, the Jilver , 

antimony , fulphur , and oxygen , are, in the ft rid fenfe, the 
genuine conftituent parts of the red filver-ore, taken in its 
natural ftate. 

Laftly, I did not think it neceffary to re-examine what 
Bergmann aflerted, in his Eflay de Arfenico , concerning the 
red filver-ore. He fays — “ Minera argenti rubra egregie 
u aqua forti decomponitur , argentum et arfenicum fufcipiente , 
u adeO) ut tandem folum fulphur in f undo ref et From 
this it might be inferred, that Bergmann had employed for 
this experiment a fpecimen of the red filver-ore, which had 
no antimony, but really fome arfenic, among its conftituent 

K. 4 parts 5 
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parts; otherwife, by the eftabliihed principles of chemiftry, 
the antimoniacal part of the ore muft of courfe, together 
with the fulphur, have remained behind as a metallic oxyd, 
infoluble in nitric acid. In order to fet this contradictory 
point in a proper light, I boiled five parts of ftrong nitric 
acid upon 100 grains of this red ore for fame time ; after 
which the mixture was diluted with water, and the folution 
filtered while yet warm. This extraction by ftrong nitric 
acid was fucceffively repeated, until only a fmall portion of 
fulphur remained. The folution procured by the firft di- 
geftion, depofited, in the cold, granular fulphat of filverj 
but thofe of the fucceeding digeftions yielded alfo fome 
particles of antimony, which fubfided in delicate, light 
fcales, of a filvery luftre. By this experience, therefore, I 
learn, that reguline antimony, inftead of being corroded by 
nitric acid into an indilFoluble oxyd, makes an exception 
from that rule when in combination with fuiphuric acid, as 
was here the cafe. And, for this reafon, I found that a 
folution of this metal was effected, when, by way of a 
comparative trial with pure reguline antimony, T ufed a 
menftruurri compofed of ftrong fuiphuric and nitric acids. 
This fact has already been mentioned by TVenzel *. Upon 
this property of antimony, that its folubility in nitric acid 
is promoted by the fuiphuric, is founded the rule that ought 
to be obferved in performing proceffes on the red filver-ore ; 
which is, that for the purpofe of extracting its filver, weak 
nitric acid, and only a gentle digeftion, fhould be employed. 


* See his Lehre von der Ver'wandtfchaft der Kocrpet \ Drefden* 
3777- P a S e l82 - 
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THIRD SECTION . 
Vitreous Silver-ore . (Silberglanzerz.) 


The appellation glaferz*, which the German miners have 
given to this richeft fort of all filver-ores, is inconfiftent 
with its real natural qualities, and can only have been re- 
tained from the antiquity of the term. Not only is the 
abfolute opacity of this are, but alfo its foftnefs, and duc- 
tility, (on account of which it maybe cut, hammered, and 
coined, as eafily as lead) are abfolutely incompatible with 
the notion of glafs. An inftance of the laif mentioned pro- 
perty is afforded by thofe medals, which were made of it 
under the reign King Augujius I. (of Poland,) and had the 
impreffion of his portrait. Henkel* was therefore fully 
entitled to fay — “ Glaferz is meant to fignify the fa?ne as 
u glanzerz, which name it probably has received at thofe 
“ mines*, where no other ore , eonjlantly pojfejftng lujlre , was 
c< to be found ; and , in particular , it fee?ns , that the miner 
“ who gave it firjl that name , happened to meet ivith a fpe - 
u cies of glaferz of variegated colours ” Supported by this 
authority, and ftill more fo by the nature of that o*~e, I 
fhail make ufe of the more fuitable denomination, fiber - 
glanzerz . 


That this fpecies of ore is a mere fulphuret of fiver , is 
too well known to need farther confirmation. Only the 
proportion of its confiituent parts a as ftated by mineralogi- 
cal writers, appeared to me to require correction. This, 
upon Bergmann’sy authority, is generally faid to be 75 parts 


* Henkel redmivus . page 51. 
t Sciagr . reg. min. § 163, 


of 


* 
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of filver^ and 25 of fulphur. The portion of the filver is 
jated much higher by Brunnich* : namely, at 180 marks, 
or at ninety in the hundred . On the contrary, Sage-\- efti- 
mates the fulphur at 16 parts in the hundred of this ore, and 
confequently the filver at 84. By the following experi- 
ments it will be feen, that of thefe two, the opinion of Le 
Sage is the neareft to truth. That this more accurate ftate- 
ment was before known among the earlier authors in mine- 
ralogy is proved by thefe words of Lazarus Erker% u Thus 
iC we may reckon among the filver ores of eafy fufion , the 
<c moft eminent of thefe , the glaferz , which is compact , of a 
ic lead colour , in quality nearly equal to native fiver , and 
lofes in the fire little more than one fixth part , all the 
u reft being good pure filver , &cd’ 


A. 


a) One hundred grains of cubically cryftallized vitreous 
filver-ore (from the mine Himmelsfurst , near Freiberg )> 
previoufly cut into fhreds, were aigefted, in a low heat, in 
eight times their weight of nitric acid, of 1,350 fpecif. 
grav. diluted with half its quantity of water. The acti- 
vity of the acid proved to be but moderate, partly hecaufe, 
as the ore was not capable of being pulverized, on account 
of its foftnefs and dudlility, the Ihreds prefented a confide- 
rably fmaller furface to the acid. After the folution had 

\ 


* CronJledCs Mineralogie, verm. d. Brunlcb. 1780. page j 86. 

+ Analyfe. Chim. et concord, de trois regnes. par M. Sage, 
"Paris, 1776. Tom. III. page 250. 

% Erkcr Probicrkuiifh Francfort, 1598. page 3. 

Veen 
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been accompliftied, the remaining brownifh-yellow fulphur, 
when feparated, waihed, and dried, weighed 13 grains; 
but, on being burnt on a porcelain teft, it left one grain and 
a half of fulphated filver, which, fufed with mineral 
alkaii, gave a filver-button of one grain. 

b) The colourlefs nitrous folution, when combined with 
common fait, edulcorated, and highly deficcated in a warm 
temperature, yielded 122 grains of horn-filver, the metallic 
portion of which amounted to 84 grains. By this, includ- 
ing the above mentioned one grain, the proportion of the 
filver contained in 100 parts of that ore is determined 

85. 

c ) The fluid decanted from the muriat of filver, con- 
tained nothing but a fmall proportion of difengaged ful- 
phuric acid. This, however, fhould not in this inftance be 
confidered as a conftituent part of the ore, but was un- 
doubtedly formed during its long digeftion in nitric acid. 
Hence thofe 15 grains, which, after deducing the 85 of 
filver, remain to make up the 100 of the ore employed, 
may all be fafely put into our account, as its lulphureous 
part. 


B. 

Next, in order to examine the truths of the preceding 
1 refult, in the dry way, I took the vitreous fiver-ore from 
1 foacbimstbalj in Bohemia. An hundred grains of it were 
divided into two parts, and each of them placed in a fepa- 
(; rate affaying teft, well dried beforehand under the mutfle. 
Heat was then applied, at firft moderate, to drive the ful- 

phur 
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phur flowly off, and only towards the end its intenfity was 
increafed to the requifite degree. The beads of filver ob- 
tained from each teft, were of equal weight, and their fum 
amounted to 84^ grains. 

In confequence of the approximation of this laft refult 
to that of the foregoing experiments, the conftituent parts 
of pure, duflile, vitreous filver-ore, taken upon an ave- 
rage, are proved to be : 


Silver 85 

Sulphur 15 


too 

FOURTH SECTION . 

Brittle Vitreous Silver-ore . 

( Sprodes Silberglartzerz.) 

That filver-ore, which occurs in the Saxon mines, with 
the name of fprod-glaserz , and to which the roschgcwcichs , 
as it is called in Hungary, feems to belong, is diftinguifhed, 
as to its external properties, from the fpecies laft men- 
tioned, both by its darker colour, and by its brittlenefs, or 
want of ducfility. WalLerius and others aferibe that fria- 
bility to an admixture of arfenic; but without reafon, fince 
this property is owing to an antimonial ingredient. 

, "'i • A 

For the fubjeft of my prefent analyfis, I fele&ed the 
lamellated, friable, vitreous filver-ore, from the mine Alte ^ 
Hojfnung Gottes , at Grofsvoigibserg , near Freiberg , which is 
there ’found in thin tables, for the moft part cellularly accu- 
mulated, of a black iron-colour, and is affociated with a 

fort 
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fort of calcareous fpar, cryftallized in low fix-fided co-* 
lumns, with trihedral terminations, which is met with in 
the clefts of a rock of Gneifs. 

a) If ducfile vitreous filver-ore be fufed upon a piece of 
charcoal, by the affiftance of the blow-pipe, its fulphur is 
quickly volatized, and a button of pure filver remains. But 
it is otherwife with the brittle ore : /or the bead left after 
the evaporation of the fulphur is brittle, and cannot be pu- 
rified by the addition of borax. However, if a little nitrat 
of pot-afh is added to the red-hot bead, it will deftroy the 
portion of bafer metal which it contains, ’and then the borat 
of foda caufes it to yield a pure button of filver. 

b) One hundred grains of ore, previoufly levigated, were 
gently boiled in a fufficient quantity of nitric acid, diluted 
with an equal quantity of water. This operation was re- 
peatedly performed, till the black colour of the powdered 
ore difappeared, and the infoluble portion had become of a 
loofe texture, and had acquired a grey-yellow colour. 
When filtered and dried, this refidue weighed 26 grains. 

c ) On adding a folution of common fait to the above fil- 
tered foiution, which had affumed a pale-green ifli colour, a 
copious precipitate of horn-filver enfued, which, edulco- 
rated and dried, gave 88f grains. Four parts of this af- 
i/orded three of filver , by fufion with foda. 

d) The remaining folution was next combined with ful- 
phat of foda ; but neither any turbidnefs, nor any indication 
of the prefence of lead, appeared. Upon this, cauftic am- 
moniac was affufed to e^cefs ; and the grey precipitate, 
which then fell down, and which the volatile alkali could 
not again render foluble, weighed five grains. yrged by 
seat, it melted into a confiftence, like pap, at the fame time 

that 
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that a weak arfenical fmell was perceived. After this pre- 
cipitate had been once more diffolved in nitric acid, the ad- 
dition of foda caufed it to yield a whitifh-yellow, alkaline 
fulphuret, a dirty brown, and Pruflian alkali, a deep-blue 
precipitate, liable to the attraction of the load-ftone, after 
ignition. Therefore, it confifted of iron, with a flight 
trace of arfenic, 

e ) The proportion of copper, indicated by a blue colour, 
in confequence of the addition of ammoniac, and which 
ftill remained in the folution, was but flight. For, af- 
ter the folution had been faturated with fulphuric acid, 
polifhed iron immerfed in it, was inverted with fo flight 
a coppery cruft, that no copper to any amount could be 
collected. 

f) Thofe 26 grains, which continued infoluble in the 

nitric acid (£), were digefted in nitro-muriatic acid, till no- 
thing appeared to remain but the mere fulphur. Its weight 

amounted to 13 grains; but, after deflagration, it left be- 
hind it about one grain of quarzofe matter of the mine. 

g) From this it is obvious, that 13 grains, or one half of 
the above 26 grains, were held in folution by the nitro- 
muriatic acid ; and thefe were precipitated entirely in the 
form of a white powder, upon the affufion of 20 parts of 
water. When ignited, this precipitate aflumed a yellowirti 
colour; but there was 'nothing, either of arfenic, or any 
other volatile fubftance, perceivable. By combination with 
foda, it became reduced to pure reguline antunony ; which, 
as fuch, admitted of being blown off without leaving any 
refidue, in its ufual form of a thick white fmoke, adhering 

to the contiguous bodies in the form of needle-fhaped flow- j 
ets (oxyd) of antimony. Thofe 13 grains of oxyded anti- 
mony 
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mony are equivalent to ten grains of that metal in the regu- 
line ftate. 

One hundred grains, therefore, of this foliated, brittle* 
vitreous filver-ore, contain : 

Silver r) . . . . 66,50 

Reguline antimony . g) . . . . 10 

Iron d) , . . 5 

Sulphur . . . f) . . . .12 

Copper and arfenic d) e) about . . 0,50 

Extraneous matter from the mine ... 1 

•i 


95 - 

Confidering the minute quantity of arfenic and copper, 
they can be reckoned only as cafual ingredients ; and the 
fame holds good with refpedf to the quarzofe matrix. But, 
as the antimony exifts in that ore, intimately combined with 
the filver and fulphur, it muft be confidered as one of its 
eflential conftituent parts. 


FIFTH SECTION. 

White Silver-ore . (Weifsgultigerz.) 

Nature has not confined herfelf to one certain deter- 
mined law, in fixing the proportions that obtain among the 
conftituent parts of the white fiver-ore . Thisfadf accounts 
for the difference of colour, luftre, and frafture, obferved 
in the various fpecimens of this ore ; which alfo, for the fame 
xeafon, has been often confounded with the brittle vitreous fil- 
ver-ore, the grey copper-ore, the compadt plumofe antimoniaj- 
#re {dichtes federerz)^ and the compadt galena, or potter’s 

lead- 
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lead-ore ( bleyfchvjeif ), &c. It is owing to this difference 
in the proportions of its component principles, that it is 
found, at one time, bright, and of a light grey ; at another, 
of a lead-grey, and only glittering ; of a fra&ure compaft 
and even, fometimes finely grained, or even paffing into the 
fibrous texture. Hitherto it has not been met with, ex- 
cept in lumps and diffeminated. 

Of its conftituent parts, few particulars have been given 
by former authors. Henkel * feems to be the firft who 
enumerates them — cc Weiffgultiges Erz, ”fays he,- cc is pro - 
<c perly a lights or bright-grey flver-orc , which yields 14 
cc marks of that ?netal , if it be perfectly pure and comp all. 
<c It contains , beftcles , a little copper , arfenic , and fulphur, 
u of which , however ^ it is difficult to af certain the propor- 
u tions ” It is probably upon this authority of Henkel , that 
late writers unanimoufly fuppofe the effential ingredients of 
this ore to be fiver, copper , arfenic , and fulphur 3 to which 
Cronftedt , Bergmann y Kirwan , and feveral others, add iron . 
Wallerius mentions two varieties of it : the one without , 
the other with iron. Lehman , on the contrary, fuppofes 
fome lead inftead of iron. 

Yet, how little thefe fuppofed conftituent parts agree with 
the real ones, will be manifeft from the following expert 
ments, made with the two principal fpecies of the white 
filver-ore. 


* Henkel re divivus, Drefd. 1747. page 57. 
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A. 

Light white jitver-ore. 

a) Among various minerals, dug in the mine Himmets- 
j$ir[t , behind Erbisdorf \ near Frey b erg ^ I fele&ed thofe that 
contain the bright white filver-ore in folid malTes. From 
t'hefe, when pounded, I picked out a fufficient quantity of 
fragments, unmixed with the coarfe-cubical galena, which 
accompanies this ore. It was eafily levigated, and afforded 
a blackifh powder, foiling the fingers. 

b) Upon four hundred grains of this powder, I poured 
four ounces of nitric acid, of the ftrength before mentioned, 
and two ounces of water. After fuflicient digeftion in a 
gentle heat, the folution was decanted, and the refidue 
again expofed to a warm temperature, with two ounces of 
that acid. This mixture I next diluted with eight parts of 
water, and continued to digefi: it for fome time. I then 
feparated the undiffolved refidue, confiding of a greyifh- 
white powder, which, after wafhing and drying, weighed 
326 grains. 

c) The foluti(*n, which was nearly colourlefs, was com- 
bined with common fait, by which a confiderable quantity 
of muriated ftlver was immediately produced. The next 
day were found over the horn-filver, which lay at the bot- 
tom of the veffel, tender needled cryflals, which, upon 
clofer examination, proved to be muriat of lead. On this 
account I boiled the whole precipitate in a large quantity of 
water, by means of which the muriated lead was re-dif- 
folved, and feparated from the muriat of filver, coye&ed on 

h the 
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the filter. This laft, when reduced by fufion with fodb 3 
yielded 81I grains of reguline filver. 

d) What remained of the folution, together with the 
liquor obtained by the deco&ion of the hoj*n-filver, I eva- 
porated in part; and by adding a Saturated folution of Glau- 
ber’s fait, I obtained from it 45 grains of fulphat of lead, 
which, upon reduction, afforded 32 grains of lead in the 
metallic ftate. 

e ) The remaining part of the folution I now faturated 
with pure ammoniac; upon which a light-brown precipitate 
fell down, weighing 40 grains, when edulcorated and 
ignited in a low heat. As that precipitate had the appear- 
ance of a mixture of iron and argil, I diffolved it again in 
nitric acid, and precipitated, firft, the iron by means of Pruf-- 
fian alkali, and afterwards, by the addition of foda, a loofe 
earth, which, when deficcated and ignited, weighed 28 
grains, and, upon trial with fulphuric acid, was found to be 
aluminous earth . This, being fubtrafted from the above 
40 grains, leaves 12 for the oxyd of iron , which may be 
eftimated at nine grains of metallic iron. 

f) After this, the refidue, that remained from the folu- 
tion of the ore diffolved in nitric acid ( b ), was fubjefted to 
a clofer examination, I attempted to decompofe it by muri- 
atic acid, repeatedly poured upon it, and in every inftance 
digefted over it in a heat of ebullition. The/procefs was 
rendered fomewhat difficult by the fine needled cryftals, 
which were depofited from the folution as foon as the heat 
fell below the boiling point. Similar cryftals likewife fhot 
on the paper, through which the folution, though yet boil- 
ing, was filtered, and I gradually re-diffolved them again 
in warm muriatic acid. At laft there remained 51 grains 
of fulphur, leaving, after deflagration upon a teft, two 

5 grains 
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grains of a grey refidue, one of which diffolved in muri- 
atic acid, and was added to the preceding folufion. The 
other grain was filiceous earth. The true quantity of the 
fulphur , therefore, amounted to 49 .grains. 

g) While the muriatic folution was cooling, it depofited 
a quantity of aciCular cryftals. Thefe being feparated, one 
half of the remaining fluid was diftilled over in a fmall 
retort, and, from the folution thus concentrated, more cryC- 
tals, fimilar to the firft, were depofited. This treatment 
was continued until no more cryftals would form. When 
thefe cryftals, collected together, were mingled with twice 
their weight of black flux, and reduced in an affay-crucible, 
thinly lined with charcoal-duft, they afforded l6o-j grains of 
lead. T his lead, fubje&ed to cupellation, emitted, at the 
firft application of heat, a few antimonial vapours; it then 
fined quietly, and left a button of fiber , weighing l of a grain. 
— This determines the proportion of lead at i6o| grains; 
from which, however, a trifling quaintity fhould be de- 
duced for the portion of antimony before mentioned ; though 
it could not be well determined, befides that it could not 
weigh much above half a grain. 

h) The fluid feparated from the muriat of lead, concen- 
trated, and covered with a large quantity of water, depo- 
fited its metallic part, which, in the form of a fubtle, white 
powder, was only oxyded antimony, and being kneaded into 
a mafs with foap, was reduced in a luted affaying-crucible, 
by means of black flux, into 28£ grains of pure reguline 
antimony . Some more fmall globules were found adhering 
to the lid of the veffel, of which I collected three grains ; 
but ftill a fmall portion appeared to have efcaped through 
the joinings, and for this reafon, the true amount of anti- 
mony, which I obtained, may be reckoned at fomewhat 
more than the 31 £ grains. 

L 2 
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Hence the produft of the 400 grains of the light white 
Jilver-ore , here analyfed, confifted of: 


ture of this ore, it may be queftioned : Whether it be 
merely adventitious, or one of its conftituent parts. If, at 
the fame time, there had been difcovered in it a propor- 
tionate quantity of the filiceous earth, they might both 
together be taken for a clayey matter of the mine, acci- 
dentally intermingled with that ore. But, confidering the 
witfe difference in the proportion of one part of ftlex to 28 


Silver . . . . c) 

s) 

Lead .... d ) 

g) 

Reguline antimony h) 
Iron . . .. . e) 

Sulphur . . . f) 



311 g rs - 
9 

49 


Alumine . , . e) 

Silex . . . f) 


2 § 


I 


39 2 i S rs - 


Which, in one hundred parts, makes : 


Silver . . 

Lead . 
Antimony . 
Iron . 
Sulphur . 
Aluinine . 
Silex . 


20,40 

48,06 

7,88 


2,25 

12,25 

7 


0,25 


98,09 


With refpecl to the argillaceous earth, found in the mix- 


of 
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of argil, the latter appears to be one of its actual confti- 
tuent parts, though not effential. 


13 . 

Dark TV kite Silver- ore. 

a) As of late this variety of the white filver-ore has but 
feldom occurred in pure mafles in the Saxon mines, I facri- 
ficed to analyfis a fpecimen, which was procured in the 
year 1720, from the pit Junger Himmelsfurjl , at Freyberg, 
and confifted of a folid, very pure, white filver-ore, of an 
inch in thicknefs, that crofled lamellar galena. 

> ;.r;b 

b) From two hundred grains of this pure ore, finely pul- 
verized, I obtained a colourlefs folution by the affufion of 
three ounces of nitric acid, and an equal quantity of water* 
It was at firfl gently digefted with the ore, then diluted 
with water, and, after a fecond digeftion, {trained through 
the filter. The filver, thus diffolved, was precipitated by 
means of common fait. The muriat of filver, thus pro- 
duced, and dried in a warm temperature, amounted to 245- 
grains, which are equal to i8f grains of reguline filver. 

c) Afterwards, on combining this folution of the ore 
with Glauber’s fait, fulphat of lead was generated ; the 
quantity of which, when edulcorated and dried, amounted 
to 93 grains, or to 66 grains of metallic lead. 

d) Liquid cauftic ammoniac feparated from the remaining 
fluid a brownifh, loofe precipitate, which, upon ignition, 
weighed b\ grains, and, upon farther treatment, yielded 4J 

L 3 grains 
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grains of oxyded iron, (equal to 3I grains of the reguline 
metal)) and, befides, two grains of aluminous earth . 

e ) By adding nitric acid, a greyifti-white refidue of 132! 
grains was left ; which, when extracted with the necefiary 
quantity of muriatic acid, left another refidue of 52 grains ; 
of which, after its fulphureous parts had undergone a flow 
combuftion, only eight grains remained. Hence the pro- 
portion of fulphur confifted of 44 grains. 

f ) Thefe eight grains, digefted with muriatic acid, were 

diffolved by it, except if £rain of filiceous earth . 

■v, v\ * - -■ '' y ' ■j.p'.j* . 

g ) All the preceding muriatic folutions were then fo far 
reduced by flow evaporation, as to form numerous cryftals. 
After cooling, I caufed the fluid which ftill remained to 
drain off from the cryftals ; any foreign matter, that might 
have adhered to them, I waflied off with a mixture of one 
part of muriatic acid, and two of alkohol ; and, after 
deficcation, I found their weight to be 22f grains. They 
confifted of fulphat of lead) the metallic portion of which 
amounted to 16 grains. 

h) The liquor, feparated from them, ftill contained the 
antimonial ingredient of this ore. By dilution with a fuf- 
ficient quantity of water, a white oxyd of antimony was 
thrown down; whofe weight, upon drying at an increafed 
temperature, proved to be 56 grains, and for which 43 
grains of reguline antimony muft be allowed. 

It appears, then, that the dark, dull white filver-ore con- 
tains in one hundred, parts : 


Silver 


of various Silver- ores. 


*5* 


Silver b) • . ; 9,25 

Lead .... c) and g) . . • 4 1 


Reguline antimony . 
Iron . . . 

Sulphur , , 

Alumine . . . 

, 


h) . . . 21,50 

• <0 • , r. *>75 

. <?) . . ,22 

, d) , . 1 

0,75 
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Confequently, this analyfis of the above two varieties of 
the wA/7* filver-ore readers it evident, that it is neither 
<u‘fenic , nor copper , but and antimony , which conftitute 
the charaderiftic conftituent parts of this fpecies of metallic 
ore ; and that the two laft, for the future, fhpuld be, 9 ^- 
tioned as fuch. 

, .Viiui. arfj 

Though thefe ores are ufually accompanied by galena, 
the lead found in them fhould not, on this account, be con- 
fidered as accidental ; fince it there exifts in intimate mix- 
ture. It is a particular and remarkable phenomenon, and 
an anomaly in our knowledge of the eledive attractions of 
bodies, that, even in the repeated digeftions of the ore, 
neither the ftrong nor dilute nitric acid is capable to diffolve 
the whole of the admixed, lead, and to deftroy its combi^ 
nation with the antimpnial ingredient, f 

x^-- tir 

Modern mineralogifts have been induced, by the external 
and fenfible differences of colour, luftre, and fradure, 
which exift between the above two varieties of the white 
filver-ore, to regard them as two diftind fpecies, and have 
introduced the fecond into the fyflematical arrangement as 
the only genuine white filver-ore $ feparating from it the 
firft, which is of a brighter hue, and has been ranked with 
the brittle vitreous filver-ore, treated of at Self, IF, 

L 4 
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But as the reafon for this claffification was merely found- 
ed on fome varieties of the external chara&eriftic properties, 
it could only fubfift as long as there was wanting a chemi- 
cal inveftigatirn of thefe two varieties of the white filver- 
ore, as well as the chemical knowledge of their component 
principles, which depends on that enquiry. 

This deficiency being removed by the prefent analytical 
proceffes, and it being demonftrated that the conftituent 
parts of both are of the fame nature, differing only in their 
proportions, they fhould be no longer defcribed in fyflems 
of mineralogy as particular fpecies, but only as varieties 
of one and the fame fpecies. For this reafon, the folid , brit- 
tle , vitreous filver-ore , as it is called, fhould be again re- 
moved from the clafs of the laft-mentioned fpecies, and 
fhould refume the place which it formerly occupied among 
the white filver-ores . 

SIXTH SECTION . 

Grey Silver-ore (Graugultigerz). 

That ore of filver which I here introduce with this new 
name, is erroneoufly called white filver-ore ( IVeiffgulden ), 
at Kremnitz in Hungary , where it is dug up both in maflcs 
and in white quarz. This laft appellation is the 
more improper, as, with regard to luftre and the 
colour of its fra&ure, it approaches nearer to the grey 
copper-ore ( Fahlerz than the w'hite filver-ore (JVcif- 
gultigerz). 

a) Three hundred grains of the fragments fele&ed from the 
pounded ore, though not perfectly feparable from the quarzofe 

gangue. 
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gangue, with which they are firmly concreted, were levi- 
gated to a fubtle powder, and digefted with four times their 
weight of nitric acid. The digeftion was renewed with 
the refidue, in an equal quantity of the fame acid ; and the 
portion which {till remained undifiolved then affumed a 
greyifh-yellow colour, and weighed 188 grains. 

b ) By the addition of muriat of foda to the bright-green 
aitric folution, its filver was thrown down ; and this pre- 
cipitate, collected and reduced by means of foda, yielded 31^ 
grains of metallic fiver . 

c ) The filver being thus feparated, I tried the folution 
for lead ; but neither the neutral fulphats, nor free fulphuric 
acid, could difcover the leaft fign of it. 

d ) After this I added cauftic volatile alkali, fo as to fuper- 
faturate the acid ; upon which a brown-reddifh precipitate, 
of a loofe coheflon, appeared, that by ignition became of a 
black-brown, and weighed 95 grains. It diflolved in nitric 
acid, leaving behind it half a grain of fliceous earth . Pruf- 
fiat of pot-afh produced from the filtered folution a deep- 
blue precipitate of iron ; and after this was feparated, in- 
grain of alumine were obtained from it by means of foda. 
Therefore, fubtradling the filiceous and argillaceous earths, 
the portion of iron attraclible by the magnet amounted to 
1 \ grains. 

e) To the folution, which had before been over-faturated 
with pure ammoniac, and exhibited a blue fapphirine 
colour, fulphuric acid was now added to excefs. A polifhed 
piece of iron was then immerfed into the fluid, from which 
it precipitated 69 grains of copper. 


/) The 
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f) The above greyifh-yellow refidue (a) was now to be 
examined. I digefted it with fix times its quantity of mu- 
riatic acid in a heat of ebullition. When filtered, the re- 
fidue which was left on the paper being firft wafhed with 
muriatic acid, then with a little alkohol, and laftly dried, 
was found to weigh 105I grains. 

£) From the folution which was obtained by the 
laft procefs, and was of a ftraw yellow, the greater part of 
the fluid was drawn off by a gentle diftillation in a retort. 
The remaining concentrated folution then depofited fome 
cryftalline grains, which were carefully colle&ed, and 
proved, upon inquiry, to be muriated filver, that afforded 
a bead of filver, weighing \ of a grain. A large quantity 
of water being next poured into the folution, a copious pre- 
cipitate fubfided, weighing, after deficcation, 97 \ grains. 
It proved, by every teft, to be oxyd of antimony, for 
which, as I have found by comparative experiments, 75 
grains of reguline antimony muff be allowed. 

h) The refidue obtained at (f weighing 105^ grains 
which comprifed the fulphureous part of the ore, I expofed 
to a low heat, by which treatment the fulphur was con-< 
fumed, and 80$ grains of filiceous earth remained. Hence 
the quantity of the fulphur was equal to 25| grains. 

2) The filiceous earth was next fufed with four times its 
weight of black flux. The melted mafs entirely diffolved 
in twice its quantity of water into liquor of flints ; fome 
minute particles of filver, weighing £ of a grain, excepted. 
According to this, the proportion of flex amounted to 
79! grains. 


Whence the conftituent parts here obtained are : 


Sih 
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Silver b) . . . 3 if"j 


g) • * • ir 

• » 3 2 f grains. 

*’).•• V 


Copper e ) 

. . 69 

Reguline Antimony g) 

• • 75 

Iron d) . . . . 

. . 7i 

Sulphur h) . . . . 

. - 25f 

Alumined) , . . . 

• • i| 

SHex d) ... . . 

. . 80 

*) ■ • 791 i 



290 ^ grains. 

I 

But as the filiceous earth does not belong to the real mix- 
ture of the ore, but only arifes from the admixed particles 
of quarz, it follows, that, when thefe are excluded from the 
computation, the true conflituent parts of the grey filver- 
ore here examined, are, in the hundred , as follows 


Silver- . , , . 

14,97 p arts 

Copper ..... 

31,36 

Reguline Antimony 

34, 09 

Iron 

3,30 

Sulphur . „ . 

11,50 

Alumine . . . 

0,30 
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As, therefore, the foregoing analyfis plainly fhews that no 
lead is contained in this filver-ore from Krcmnitz , it cannot 
be any longer claffed with the white filver-ores. For the 
fame reafon it would be equally improper to reckon it 
among the grey copper-ores : but, from the confiderable 
proportions of noble metal which it contains, it has a juft 
claim to the rank of a filver-ore, more fo than even the 

white 
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white and poorer ores of that metal. Therefore, from 
analogy with the generic appellation, I have given it the 
name of grey filver-ore. 

When it is confidered that all the filver procured from 
the ores In Lower Hungary contains a portion of gold, and 
that this portion ufually amounts to one drachm (4 denarien) 
in the mark of the refined filver, which, in Kremnitz , is 
coined into money, there remains no doubt that the ore 
here analyfed likewife contains gold, as, indeed, feme traces 
of it appeared in the courfe of this inveftigarion. But it 
would have required a diftmif procefs, performed too with 
a greater quantity of the ore, to have afeertained the pro- 
portion of gold contained in it ; which, however, was be- 
yond the limits of the prefent inquiry. 

According to an information given to me as authentic, 
this ore is faid likewife to contain mercury* Therefore, 
though no indication of this metal occurred to me during 
thofe experiments, I thought it worth while to inftitute a 
particular inquiry on that point. Tor this purpofe I 
mingled 200 grains of the ore with 100 of quick-lime; 
and having put this mixture into a fmall retort, connected 
with a receiver, filled with water, 1 expofed the veflel to 
- the fire, increafing the intenfity of heat until it became 
red-hot : but no perceivable trace of mercury appeared. 


SEVENTH SECTION. 

Native Amalgam of Silver. 

Befides the fulphurated ores of filver, various other me- 
tallic mixtures are found in the mineral kingdom, in 

which 
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which the filver, unaccompanied by fulphur, enters as a 
conftituent part. To thefe, among others, be!oi>gs 

the folution of fiiver in mercury, or the native 
filver -amalgam ^ which occurs chiefly in the quick-filver 
mines, and, in various forms, in the Duchy of Deux - 
pouts. 

In order to afcertain the proportion of thefe two metak 
to each other, I employed the amalgam, which is found 
in folitary, garnet-like cryftals in the mine called Vertranen 
auf Gotty at Mofcbellandsberg . Some pure cryftals of this 
amalgam, weighing together exa£Uy 33} grains, were in- 
ferred into a barometer tube, of a diameter fomewhat larger 
than ufual, the lower end of which had been clofed by fufion. 
This end being placed in fand, within a fmall crucible, I 
applied heat to it, increafing its intenfity gradually and 
flowly to the degree of ignition. After cooling, I cut oft' 
the lower end from the tube, and found that it contained the 
filver, which had undergone ignition, in its former cryftal- 
line form, and weighing 12 grains* On collecting the 
mercury that had been fublimed in the tube, I obtained 21 
grains. Therefore, fince the deficiency of J of a grain 
may be reckoned as a lofs of quickfilver, the following will 
be the proportion of the parts in one hundred of this cryftal - 
lized amalgam of filver : namely, 

Silver ... 36 

Mercury ... 64 


IOO 
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EIGHTH SECTION . 

Arfenical Silver. 

Another example of a metallic mixture, containing filver 
free from fulphur, is the native arfenical filver . Its 

proportion of filver varies from a few half ounces to feveral 
marks (of 8 ounces) in the centner, or one hundred pounds* 
Among the richer forts of this ore, I fele&ed the fpecimen, the 
analyfis of which is here given, and which was dug up from 
the mine Samfon , at Andreasberg . Its gangue confift's 

of white, coarfely-lamellated calcareous fpar, in which the 
arfenical filver is contained, partly in lumps, partly diffemi- 
nated in coarfe grains, but without any other kind of extra- 
neous ores. 

a) At firft I feparated from the general mafs, coarfely 
pounded in the mill, thofe pieces of calcareous fpar 
which contained no portion of metal. Then I continued 
pouring diftilled vinegar on the picked ore, till the calcare- 
ous fpar that ftill adhered was entirely diffolved and fepa- 
rated. Laftly, when the ore had again become dry, I re- 
duced it into a fine powder. 

b) Upon two hundred grains of the ore, thus purified and 
pulverized, I poured nitric acid of moderate ftrength, by 
which it was attacked with great vehemence. When fuf- 
ficiently digefted, the folution was feparated, by digeftion, 
from the dirty yellow refidue, which, upon drying, weighed 
71 grains. 

c) On combining it with common fait, diffolved in wa- 
ter, muriat of filver precipitated from the folution. This ! 

horn- 
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horn- filver was then freed from moifture, and fufed in a fil- 
ver-crucible over a gentle fire.; during which procefs it 
emitted fome arfenical vapours. Its weight was 28 grains, 
equal to 21 grains of metallic filver. 

d) The filver being thus removed, I faturated the folution 
with vegetable alkali, procured from tartar. A light-red 
and very intumefcent precipitate fell down, which, on dry- 
ing, was rendered of a deep-brown. Ignition made the 
brown colour difappear, and the precipitate now exhibited 
a light greenilh-grey powder, inclining to white, and which 
weighed 160 grains. Being convinced that it was arfeni- 
ated iron, I put it on a roafting teft, mingled with one 
fourth part of powdered charcoal ; and applied a low red- 
heat. By this treatment the arfenic became revived, and 
efcaped in white vapours. The remaining iron was again 
repeatedly roafted, with the addition of charcoal-duft, till 
no arfenical fmell could be any longer obferved. The iron 
which at laft remained had a black colour, weighed 106 
grains, and perfectly obeyed the magnet. 

e ) The 71 grains (£), that continued undiffolved in the 
nitric acid, were digefted with muriatic acid, and towards 
the end were once more combined with a few drops of the 
nitric acid. Nearly all the powder was diflolved, excepting 
a fmall refidue, coagulated like turds of cheefe ; which 
proved to be muriated filver, and by reduction with foda 
furnifhed a button of filver , of \\ grains. 

/) By 'dilution with water, this muriatic folution was 
rendered turbid, without any precipitation. But by fatu- 
rating it with fait of tartar, a yellowifh-green fediment 
appeared, which, when collected, dried, and ignited, was 
found to weigh 32 grains. Upon diffolving it again in a 
! fmall quantity of muriatic acid, a white precipitate was pro- 
duced 
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duced by the affufion of Water ; the quantity of which, 
when dried in a warm temperature, amounted to I of grains. 
On farther trial, it proved to be unqueftionably an antimonial 
oxyd y ftill containing, however, a flight trace ofarfeniated 
iron. I eftimate that oxyd at 8 grains of reguline anti- 
mony. 

g) What remained of the muriatic flotation afforded, by 
combination with the above vegetable alkali, a precipitate, 
which, wherrcTrtad and roaftcd, like the preceding (d), with 
pulverized charcoal, yielded 18 grains of oxyded iron . 


h) Deflrous of alluring myfelf of the abfence of fulphmy 
I flubjedfed 200 grains of the powdered ore to fublimation, 
in a fmall retort. Nothing but pure reguline arfenic was 
raifed ; which, as ufual, fixed in the neck of the retort, in 
the form of a cruft of a metallic luftre, compofed of an 
accumulation of fmall cryftals. 


i) It is then evident, that this ore conflifts of filver, iron, 
arfenic, and antimony. However, when we refledl that 
the arfenic, during the treatment of the ore with acids, 
combines with oxygen ; and farther, that part of it is 
driven off in the oxyded ftate, on the procefs of roafting, 
and that part of it is taken up by the water employed for 
wafhing the precipitates, the acid of arfenic being of eafly 
flotation in water, it is obvious that there exifts a degree 
of uncertainty in the attempt to aflcertain, with accuracy, 
the proportions in which thofe ingredients a re united. Never- 
thelefs, the proportion of arfenic may be computed, with 
propriety, from the lofs of weight requifite to make up the 
whole weight of the three remaining conftituent parts, in 
the following manner : 
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Silver c) . . . 21 ^ 

0 415 ; 

Iron y 

Oxydof iron attradiible 
by the magnet d) 106 7 

g) isj 

which gives of metallic iron . 
Regiiline antimony .... * 



124 



88f 

8 


122 

The arfenic, therefore, would make 

(20c — 122^=78) ...... 78 


200 

However, fince, in the proceiTes of chemical analyfis of 
this as well as of other fpecies, fome lofs always unavoidably 
occurs in the fum of the produ&s, amounting from 2 or 
3 to 5 or 6 in the hundred, regard muff here be had to this 
circumftance. Therefore, if the mean number of the 
lofs, which is 4, be fubtrafted, 70 will be left for the 
arfenic. 

Hence, according to thefe premifes, the arfenical filver 
examined in this analyfis contains, in an hundred parts, 
Silver ..... 12,75 

Iron 44 ,25 

Arfenic 35 

Reguline antimony # . 4 

96 

B'efides the above eight fpecies of filver-ores, the ana-* 
jyfis of which have made the fubje£t of the prefent eflay, 

Ttt other: 
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other kinds of argentiferous ores and metallic mixtures oc- 
cur. But the greateft part of thefe cannot be fairly con- 
fidered as fpecies of the genus of filver-ores; becaufe the 
proportion of the noble metal which they contain is too in- 
conftderable, when compared with their other conftituent 
parts. 

In general, I fhould not wifh to recommend the method 
hitherto ufed in the fyftematic arrangement, of denominating 
ores by the conftituent part, which is of the greateft mercan-r 
tile value ; though, on the other hand, I do not venture to 
aftert, that, at the prelent period, the predominant conjlituent 
part alone fhould ferve as the principle, upon which to 
eftablifh the claflification of foflil bodies. If it were fo, 
we fhould only retain under the genus of filver (befides the 
native filver) the corneous , the red, the vitreous , and brittle 
vitreous filver-ores ; together with the black filver-ore 
( ' fdver-mulm ), which I had no opportunity to examine. 
And, on the contrary, the white filver-ore would then ne- 
ceflarily come under the genus of lead ^ the grey under that 
of antimony ; the filver amalgam under that of mercury ; 
and the arfenical fiver under the genus of iron. 

It is only by increafing our knowledge of the chemical 
compofition of individual fpecies of foflils that we fhall be 
able to erect, on the relics of the prefent fyftem of minera- 
logy, another, which fhall poflcfs a more folid foundation, 
and fhall be more conformable to nature. 


r i«3 ] 
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X. 

EXAMINATION 

OF THE 

ORIENTAL LAPIS LAZULI. 


Though the refearches of Marggraf have refuted the 
opinion, formerly received, that the blue colour of the 
Lapis Lazuli originated from an admixture of. copper y and 
though it has been demonftrated that the colour of this 
foflil is owing only to iron, yet its other conftituent parts 
have not yet been determined with due accuracy. For 
this reafon, I thought that a farther examination of it would 
not be fuperfluous. 

Marggraf* mentions, indeed, and very juftly, lime , gyp~ 
fum^ and fl/ex y as the other conftituent parts of the lapis 
lazuli, befides a quantity of iron : but this account is ftill 
incomplete, as he takes no notice of their refpe£tive pro- 
portions, and has, befides, entirely overlooked the alumi- 
nous earth which it contains. 

Rinmann f allures us, that this ftone, befides iron, cal*, 
careous earth, and quarz, contains alfo fluoric acid . Never- 


# Marggraf , Chim. Schriften I. Theil. Berlin, 1768, page mi, 
+ Rinnmann } Gefchichte des Eilens, a B. Berlin, 1785, page 
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thelefs, I could not afcertain the prefence of the latter, 
Rinmanri* s fuppofition was probably occafioned only by the 
phofphorefcent light which iffiies from the lapis lazuli, 
when heated. 

Cronftedt , and others like wife, fuppofe the exiftence of 
filver in this mineral, amounting to two ounces in 100 
pounds ; but neither could I difcovcr any clear indication of 
this ingredient. I chofe, for the following inquiries into the 
nature of the lapis lazuli, a pure fpecimen of a deep-blue ; 
and I firft endeavoured, as much as poftible, to free' the 
fragments from the white fpots, and the particles of 
fulphur-pyrites with which this ftcne is always mixed. 

a) Hundred parts of lapis lazuli loft two parts in 
weight, by being ignited for half an hour in a porce- 
lain crucible. Its colour fuftained no change. 

■’.o- r’.ilo* Vlt ■'>>& bsinfh * . \ 

From this confiderable permanence of the beautiful 
blue colour, I was induced to try whether it would admit 
of being employed as an enamel colour, efpecially as Berg - 
mann had already conjectured that the Chinefe and Ja- 
panefe probably ufed the lapis lazuli to impart the blue 
colour to their porcelain. With this view, I caufed the 
powder, finely ground with a fuitable flux, to be put upon 
porcelain, and had it baked in an enamelling furnace. My 
expeftation, however, proved abortive ; for the colour 
was altered, and had pafled to an afh-grey. 

b) But in f .a ftronger and more continued fire, the lapis 
lazuli becomes completely vitrified,' and’ lofes 12 percent ; 
"as has been already mentioned in No. '^i of my Eflay on 
the Habitudes of various Species of Earths and Stones in 
Fire . The two parts that efcaped from the hundred, during 
ignition for half an hour, cannot well be taken for any 

thing 
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thing elie than water. But the other 10 parts, which the 
ftone lofes in a more iptenfe heat, probably confift of car- 
bonic acid 5 fince the efferv efcence of the lapis lazuli, when 
covered with any acid, weak as it is, {hews that a part of 
its calcareous ingredient is diffolved in that menftruum. 

O 

c ) Two hundred grains of finely levigated lapis lazuli 
were digefted in a retort with muriatic acid, weakened by 
an equal quantity of v/ater. The blue colour of the pul- 
verized ftone gradually turned to afh-grey. When the 
mixture had reached a boiling heat, the powder 
was a&ed on with greater vehemence by the acid, 
and, after fome ebullition, it formed a cheefy-coagulum. 

I then diluted it with more water, added one part of nitric 
acid, and kept it boiling till the infoluble refidue had af- 
fumed a white colour. The folution, afterwards fepa- 
rated by Titration, was of a pale yellow. 

d) The refidue had a fandy appearance, and weighed 
138 grains after drying. It was fubjedled to ignition with 
three parts of cauftic, or pure pot-afti. The greenifh mafs 
■which refulted thence, when foftened with water, afforded 
a colourless folution, from which muriatic acid, added to 
excefs, precipitated filiceous earthy weighing 57 g rains when 
ignited, 

e) This fame folution (d)> mixed with the above (c), 
and decompofed in a boiling heat by carbonat of pot-afti, 
yielded a yellowifh-white precipitate, which, upon defic- 
cation, weighed 221 grains, and entirely diffolved in mu- 
riatic acid. 

f) Cauftic ammoniac threw down from this folution a 
gelatinous precipitate, which, when digefted with cauftic 

M 3 alka- 
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alkaline lye, was not totally diflolved, but left a yeilowifh- 
white refiaue, of 113 grains, in its dry (late. 

g ) By combining the liquid that remained from the pre- 
cipitation by ammoniac, with carbonat of pot-afh, in a 
boiling heat, 59 grains of carbonat of lime, or mild cal- 
careous earth , were obtained. 

h ) Upon the 113 grains, not taken up by the cauftic 
lye, I poured dilute fulphuric acid. The mixture coagu- 
lated in heat to a gelatinous confiftence. When covered, 
and digefted with a large proportion of water, there fepa- 
rated from it filiceous earthy the quantity of which, after 
being heated to rednefs, was 29 grains, 

i ) After the filex had been feparated, the folution was 
mixed with ammoniac, and the precipitate thus formed was 
conveyed, while yet moift, into boiling cauftic lye. A 
brown flocculent precipitate remained, which weighed, 
when dry, 13 grains. After they had been diftolved in mu- 
riatic acid, cauftic ammoniac precipitated oxyd of iron y 
weighing 6 grains. After deficcation, by adding carbo- 
nated ammoniac to the remaining fluid, 5 grains more of 
calcareous earth were thrown down. 

k) The alkaline folution (/) and (/) were then faturated 
with muriatic acid. By this all that the alkali had taken 
up was feparated ; and this, when re-diffolved, by an ad- 
ditienal portion of the fame acid, I again precipitated by 
carbonated pot-afh. On re-diflolving this laft precipitate, 
in dilute fulphuric acid, there appeared another portion of 
filex, which, after ignition, was found to weigh 6 grains. 
The fulphuric acid, when poured off, and combined with 
a due. proportion of pot-afh, afforded cryftals of alum, which 
were re-diflolved, and their aluminous earth precipitated 

by 
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by means of mild* or carbonated alkali. After the alumine 
had been properly purified, deficcated, and expofed to red 
heat, its weight amouted to 29 grains. 

/) I had before convinced myfelf, that in the lapis 
lazuli the whole of its calcareous earth is not combined with 
carbonic acid, but a portion of it with the fulphuric acid. 
For this purpofe I boiled a portion of pulverized lapis lazu- 
li with a large quantity of water 5 which, when filtered, had 
an opaline appearance. Muriated barytes being then add- 
ed as a teft, fome fulphat of barytes was formed. In order 
to difcoyer the proportion of the fulphat of lime, or gypfiim, 
contained in this ftone, I took the fluid remaining from the 
precipitate mentioned at (r), together with the edulcorating 
water, and, after fuper-faturation with muriatic acid, I ex- 
amined it with a folution of muriat of barytes. The refult 
was a precipitation of fulphat of barytes which, colle&ed 
and highly dried, amounted to 19^ grains. 

It was reafonable to conjeflure, that not only the gypfum 
contained in the lapis lazuli, but alfo an accidental admix- 
ture of fulphat of pot-a{h, in the cauftic and mild alkali em- 
ployed in the procefles (d) and (f), might have contributed 
to the formation of the fulphated barytes. Therefore, to 
afeertain this point,. I difiolved a fimilar quantity of each, 
adding then muriatic acid, fo that the acid predominated ; 
and, laftly, I combined the whole with muriat of barytes, 
Jn the refult, there appeared if grain of fulphat of barytes, 
collected with care. An equal quantity, therefore, is to be 
deduced from the above igf grains. On this account, 
the above-mentioned 18 grains of fulphated barytes were 
the proper fcale, or meafure, by which to determine the 
proportion of the gypfum fought for in the prefent inftance ; 
and, calculating upon this ground, it followed, that the 
above 200 grains of decompofed lapis lazuli contained 

m 4 8,18 
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8,18 grains of free fulphuric add of 1,850 fpec. grav.y 
or, if taken in combination with the lime which enters, 
into that ftone, 13 grains of gypfum. This computation is 
founded on the refults of my experiments : fir ft , that, difr 
regarding minute fractions, 100 parts of fulphuric acid of 
the above-mentioned fpecific gravity, when fatu rated with 
barytes, yield 220 of fulphat of barytes ; 2 Xi&,fecondly^ that 
the fame quantity of fulphurie acid, when faturated with 
calcareous earth, forms 160 parts of gypfum : obferving, 
however, that 100 parts of crude calcareous earth, or car- 
bonat of lime, are required to faturate the acid 5 but only 55 
parts of pure, or burnt lime. 


Confequently, thefe 200 grains of Lapis Lazuli give the 
following remote conjlituent parts : 


Lime 

d) 

• • • 57) 


* * 

b) 

... 29 1 . 

92 grains, 


*) 

... 6 ) 


Si lex 

s) 

... 59 



i) 

• • . 5 




64, ignited 

35 

Jlumine . . 

*) 


29 

Oxyd of iron 

i) 


6 

Sulphuric acid 

0 


8 

Carbonic acid 

*) 


20 

Water 

«) 


4 


194 

Lofs . 6 


200 grains. 


But 
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But fince the calcareous earth, in the prefent fubje& of 
inquiry, is combined partly with fulphuric acid, partly with 
the carbonic, the following muft be reckoned as the proxi* 
mate conjiituent parts of the lapis lazuli ; 

Silex ........ 46 

Alumine 

Car bon at of lime . . . . 28 

Sulphat of lime (gypfum) . . 6,50 

Oxyd of iron ...... 3 

Water 2 


100 

The reafon of this exa& agreement of the fum of the 
conftituent parts with the weight of the whole, is, that I 
have fuppofed the carbonat of lime to be completely faturated 
with the carbonic acid j which, however, does not feenp 
entirely to be the cafe. 


A SM ALT- BLUE FOSSIL, from Vorau* 


Among the mineralogical notices, given in a letter 
from Vienna, inferted in the third volume of the Obferva- 
tions and Discoveries in Natural HIJlory , page 352, 
mention is made of a newly-difcovered blue follil from 
Forau^ in Auftria. It was, at firft, taken for native finally 
then for native P ruffian-blue , and, laftly, for mountain-blue y 
or azure copper-ore. 


This foflil is of a deep fmalt-blue, accompanied with- a 
grey-white quarz, of an imperfe&ly eonchoidal fra£ture, 
( Fettquarz ) y with which it is firmly concreted, and crofled 
by a band of jhlflofe mica , from f to \ inch thick, confifting 
of grey-white granular quarz, and a little mica of a filvery- 
white. It partly forms the feam, or joint ( falband ) of this 
fmall vein ; partly it is finely difleminated through the 
quarz, and fometimes it approaches to the fize of a hazel- 


* Beobachtungcn und Entdeckungen aUs der Naturkunde 4 Band. 
Berlin, 1792. Seite 90. 
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nut. When in the latter ftate, a cryftalline form of quad- 
rilateral flattened columns, or tables, is obferved ; though, 
on account of the quarz, which is perfeflly concreted with 
it, the exterior, unbroken furface only, in fome parts, ex- 
hibits the cryftalline form. On thefe facets the foflii is 
even, and of a moderate luftre ; but in the fra&ure, which 
is compact and rough, it is only glittering. It is opake 3 
its ftreak of a fomewhat lighter blue ; its hardnefs nearly 
that of quarz. 

No fign of any volcanic produdt prefenting itfelf in this 
foflii, it was obvious, from the very mode of its appearance, 
that it could not, by any means, be a native final t : for, 
muft not the agency of fire have been prefent, to form a 
ftony matter, naturally coloured blue by means of 
cobalt ? 

The following fhort narrative of my fefearches con- 
cerning this foflii, will alfo prove, that it is as far from 
being a mountain blue , or containing oxyded copper ; not- 
withstanding that this is given as the refult of the chemical 
experiments made with it at Vienna. 

Finding that all the acids which I poured upon this mi- 
neral, previoufly reduced into fine powder, and freed as 
much as poflible from the affociated quarz, would not at- 
tack it with the requifite force, I fubje&cd it to a low red- 
heat, combined with twice its weight of pot-afh, procured 
from tartar. After refrigeration, I obferved that the blue 
colour had entirely difappeared, and the mafs had aftumed 
a yellowifh-white. When this had been triturated, foftened 
in water, then fatu rated to excefs with nitric acid, digefted 
and filtered, there remained undiflblved fdiceous earth . 
The folution had no colour. In one part of it I immerfed 
polilhed iron; but neither copper, nor any other metallic 
1 fub- 
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fubftance would precipitate. To the remaining portion 
pruffiat of pot-afh was added, and thus x deep-blue precipi- 
tate was produced, which, after ignition, was attracted by 
the magnet* From the folution, feparated from this laft by 
filtering, liquid cauftic ammoniac threw down fome alumi- 
nous earth in a flimy ftate. But the remaining fluid differed 
up change, on the addition of carbonat of pot-afh. 

Silexy alumine , and oxyded iron , are then the conffituent 
parts here difeovered. But their refpedfive proportions 
remain to be afeertained by new experiments, to be per- 
formed with a greater quantity of this foffil. 

As, therefore, not the flighted trace of copper can be 
found in this foffil, it is obvious fhat it cannot in any re- 
fpedl be confidered as a mountain-blue. 

Nor can I take it for a native Pruffian blue, which it 
was confidered to be, in confequence of an inquiry made 
into its nature at Chemnitz. Its portion of iron affords no 
argument to the contrary ; and the grounds of my opinion 
reft upon the following obfervations. 

i. a) The native Pruffian blue is found only in moor- 
ifh grounds or fens, and in thin ftrata. It occurs 
immediately under the vegetable mould, and appears 
in the form of a loofe white earth, that becomes 
blue only when expofed to air. 

h) This blue foffil, on the contrary, is concreted with 
a hard vein of quarz, which is inclofed in a ftony 
matter of equal hardnefs. Befides, its blue colour 
fhews itfelf diredtly on every recent fra&ure $ which 
indicates that the foffil was previouflv poffefled of it. 


* m 


Fojjll from Vorau, 


* 7 $ 


2, 4) Native Pruflian blue is immediately deprived of 
its colour by fire ; at firft it becomes brown, then of 
a brick-red, and lailly it melts into globules of a 
metallic luftre. 


b) The foffil from Vorau falls in&antly in pieces, 
when urged by the fire. Its conefion is thereby 
loofened, and it aflumes the form of a light-grey 
flocculent earth ; but without fhewing the leafl: dif- 
pofition to fufe. 

3. a) With borat of foda, and with the phofphats, 
the native Prufuan blue runs into a black untranipa- 
rent fcoria. 

F) But the foflil from Vorau yields, when fufed with 
borax, a clear, faint, topaz-yellow glafs ; and with 
a neutral phofphat* ; a clear, colourlefs glafs. 


4. a ) The native Pruflian biue directly liquefies in 
acids, when poured upon it. 

b) On the contrary, the foffil from. Vorau is with diffi- 
culty adled upon by acids. 

5. a) Cauftic alkaline lye inftantaneoufly changes the 
colour of the native Pruffian blue into a brown. 

b) But the colour of the above foflil is not at all 
altered by it. 


* The author conftantly ufes the expreffion Phofphorfalz , where- 
by concrete phofpboric acid might be underftood : but mod probably 
he means a neutral phofphat, and efpecially the phofphat of foda t 
which, on account of its property of promoting fufion in an eminent 
degree, is chiefly employed by mineralogifts and chemifts in exa- 
mining fubftances with the blow-pipe. — Hence, the tranflator fubftu 
Ultes, in allfimilar cafes, the term neutr&I, or alkaline phofphat . Tranf. 

In 
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In the native Prufiian blue, the oxyd of iron is combined 
with phofphoric acid; as I have proved in another place** 
But it is ftill unknown, by what fubftanCe the oxyd of iron, 
contained in the foflil from Vorau, is modified foas to acquire 
the blue colour* 

Another infiance of a fimilar blue colour imparted by 
iron, is afforded by the Oriental lapis lazuli . It differs, 
however, from the preceding, in this, that its blue colour 
is confiderably more permanent in the fire ; for, fo long as 
the ftone is but moderately ignited, its colour continues 
unaltered, and is changed only when the ftone is urged by* 
a ftronger heat, and is brought into the ftate of fufion. 
The lapis lazuli is alfo diftinguifhed from the foftil from 
Vorau, befides its other conftituent parts, by a proportion 
of calcareous earth, which is the caufe of its melting in 
fire. 

If the above foftil likewife contained lime, I fhould not 
hefitate to range it as a variety of the lapis lazuli ; as has 
been already done by Mr* Stiitz f, with the name of fpur- 
rious lapis lazuli . Perhaps may the denomination lazulite 
be not quite improper. 

Note. I have once mentioned that foflil, as a particular fpecies 
of ferruginous earth, or oxyded iron, with the name of iron- 
blue from Vorau ; but its proportion of pon feems to be too 
fmali to entitle it to that place. 


* Chemifche Annalen. 1784. 5tes Stuck. Seitc 396. . 

t Neue Ein rich tun g der K . K, Natural} enfammlung zu lVienn . 
Wienn, 1793. Seite 49. 
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CHEMICAL EXAMINATION 

i . . 

©F THE 

CIRCON, OR JARGON OF CEYLON. 


! 

FIRST SECTION*. 


AMONG the rough or uncut precious ftones coming from 
Ceylon, there occurs a particular genus, hitherto little no- 
ticed ; which is diftinguiftied from other gems by the fol- 
lowing chara&ers. 


Its colour confifts of various ftiades of pale yellow-green, 
and reddifh, altogether inclining to a dim fmoke-grey. 
Externally, a greafy glofs is obferved, and it feels fmooth. 
The fize of the individual ftones is inconfiderable ; com- 
monly 20 or 30 of them weigh only one drachm. The 
primitive figure of their cryftals is a rectangular four-fided 
column ( parallelopipedon ), with tetrahedral terminations, 
the furfaces of which reft on thofe of the column. How- 
ever, this form of cryftallization is diftin£tly perceptible in 


* duszug aus den Beob. u . Entdcck, aus der Naturkunde . 
ct Sc. Berlin, 1789. 
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very few fpecimens only ; as for the greateft part they are 
merely loofe, minute, rounded grains (abgerundete gefehiebe*.) 

But this kind of gems is eminently diftinguifhed by its 
fpecific gravity, which I have found to be 4,615 f. 


Rome de PlJIe was the firft, to my knowledge, who men- 
tions thefe gems as a particular fpecies of ftones ; giving 
them the name, Jargon of Ceylon , and ftating their weight* 
according to Brijfon* s experiments, at 4,416. Other mine- 
ralogifts and writers, who notice this ftone, clafs it — fome 
with the fapphire, others with the topaz, others with the 
ruby, others with the diamond, and fome with the hya- 
cinth. But Werner has aligned to it a peculiar place in 
the mineralogic fyftem, immediately under the diamond* 
and the chryfoberyl, and called it Zircon ( Silex cir nonius .) 


The jargons do not lofe much of their weight by ig- 
nition \ for, upon igniting 300 grains for the fpace of one 
hour and a half, and with the greateft intenfity of heat, I 
found the lofs to be only one fourth of a grain. This ig- 
nition 1 repeated three times, and quenched them after 
each procefs in water. The ftones became by this rifty : J 
the brighter ones loft their fmoke-grey appearance, and 
were rendered firriilar to cloudy white-grey quarz 5 but - 
fome of the darker fpecimens, as well as fome parts of the 
brighter, turned reddifh. Their natural hardnefs, however, 
did not feem to have been impaired. 


* A more circumftantial description has been given by Emmer- 
Ymg , in his Lebrbuch der Mineralogie , I. Tb, Giejfen , 1793 > an d hy 
Widenmann , in his Bandbucb der Mineralogie , Leipzig, 1794. 

f Yet I have afterwards found a difference in the fpecific gravity 
of the various fpecies ; however, the leaft weight that I obferved 
was as high as 4,530. 

A. f 
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A, 

a) By way of a preparatory analyfis, 200 grains of jar- 
gon were levigated in a flint-mortar to a very fubtle pow- 
der of a white colour, inclining to a pale flefh-red, which I 
mingled with equal parts of carbonated pot-afli, expofing it 
to a red-heat for one hour in a filver-crucible. It then 
formed a conglutinated mafs, which, upon trituration, I 
faturated to excefs, and digefted with muriatic acid. But 
this did not at all appear to attack it, as I obtained again 
the jargonic powder without the leaft alteration, and with 
the lofs of only half a grain. 

b) For this reafon I afterwards blended the fame powder 
with fix times its quantity of the above alkali, prepared 
from tartar, and ignited it ftrongly during five hours. The 
mafs was rendered compact, and brought to the point of 
fufion : yet, when foftened with water, and digefted with 
muriatic acid added to excefs, the powder of the ftone was 
likewife found but little altered ; and, after walhing, dry- 
ing, and ignition, I recovered it with no more lofs than 
two grains. 

c ) Upon this, I once more added 1200 grains of the 
above alkali, and kept the mafs in an ignited ftate, until it 
adtually fufed ; which, after being again fuper-faturated with 
muriatic acid, left behind it 197 grains of undecompofed 
jargon. 

d) I next put this powder into a retort, and poured upon 
it five times its quantity of ftrong fulphuric acid, adding to 
it one ounce of water 5 and when the liquor had been dif- 

tilled 
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tilled off to drynefs, I foftened the refidue with water. 
But even by this procefs the ftone underwent no obfervable 
change. The refidue, when lixiviated and dried, refem- 
bled, as before, a fine Tandy powder, and weighed 196 
grains. From the acid fluid, faturated with alkali, one 
grain of a white earth fell down. 

The obftinacy with which the jargon refilled every at- 
tempt to decompofe it in the above manner, abated my ar- 
dour in purluing farther this experiment. But, having in 
the mean time become acquainted with the powerful efficacy 
of cauftic fixed alkalis in loofening the cohefion of parti- 
cles in the various fpecies of gems, I refolved to employ 
them alfo for the jargon, and proceeded to the following 
new experiment. 


B. 

a) Two hundred grains of finely pulverized jargon were 
ignited for two hours in a filvcr-crucible, with four times 
their weight of cauftic foda, and with fuch an intenfity of 
heat, that the mafs continued in a ftate of pulpy or thick 
fufion. Upon refrigeration, the mafs proved to be very 
hard, and was gradually foftened by repeated affufion of 
boiling water. The alkali feemed to have totally loft its 
former eaufticity, the folution tailing like a weak carbonated 
lixivium. When it had been Efficiently fuper-faturated and 
digefted*with muriatic acid, I did not obferve that any fili- 
ceous earth feparated ; and the undiflolved refidue remained 
behind on the filtering paper in the form of a fine fand-like' 
powder, weighing, after deficcation and ignition, 172 
grains. 


That 
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b) That refidue, when again treated in the fame manner 
with four times its weight of cauftic foda, afforded a very 
firm porous mafs, which, after being digefted with muri- 
atic acid, in the manner related, left behind 148 grains of 
jargonic powder, 

c ) The lame procefsof adding to it four times its weight 
of cauftic foda, and fubfequent digeftion in muriatic acid, 
w r as repeated with this laft. After this treatment, there 
ftiil remained 127 grains. 

n) This, treated again for the fourth time in the fame 
manner, left 97 grains. 

e ) As my flock of cauftic foda wa§ now exhausted, I 
prepared, inftead of it, a cauftic vegetable alkali, and added 
to the ahovfc undecompofed 97 grains of jargon fix times 
their weight of the above alkali, and kept the mafs, during 
feveral hours, in as intenfe an ignition, as the filver-cruci- 
ble was able to bear without melting. However, its fufion 
went on but flowly, and was of a pulpy confiftence. 
Even boiling water would but difficultly liquefy the refrige- 
rated mafs. But, when it had been faturated to excefs, 
and digefted with muriatic acid in the degree of boiling 
heat, a total folution of the jargon enfued. 

f) I now poured together all , the feveral preceding folu- 
tions. The whole of them exhibited a tranfparent fluid 
but fomewhat opalefcent, and with a few light ftocculent 
particles floating in it. I then faturated this liquor with 
carbonated, or mild pot-afh. The earth, which feparated 
hy this management, gave to the mixture an appearance of 
milk. But when collected on the filter, and wafhed, it 
firft affumed the form of pafte made of ftarch, and after- 
wards dried up to lumps of a vitreous appearance, and of a 

n 2 ~ whitifh 
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whitifh colour, verging upon the grey-green. The fluid 
filtered oft* from it, together with the wafhings, ftill depo- 
fited in a warm temperature a fmall portion of earth, 
which I added to the above precipitate. 

g) This precipitate contained now all the conftituent 
parts of the jargon under examination, but deprived of 
their native cohefion. One half of it I digefted with one 
ounce of ftrong muriatic acid, in a heat of confiderable in- 
tenfity, and thus I obtained a turbid yellowifh folution, 
from which the undifTolved part flowly fubfided upon dilu- 
tion with water. After the fuperincumbent liquor had been 
decanted, and the refiduum digefted with an equal quantity 
of boiling muriatic acid, I filtered the folution, and dried the 
undifTolved refidue, which ftill remained. 

h ) As, in this inftance, it was my principal defign to dif- 
cover, whether any calcareous earth was prefent, I preci- 
pitated the diflolved portion from the muriatic folution by 
means of cauftic ammoniac. It fell down as an extremely 
loofe fubftance, refembling a tranfparent flime. But neither 
carbonated ammoniac, nor carbonated pot-afh, would pro- 
duce the leaft turbidnefs, when added to the feparated clear 
liquor. This fhcws, that it contained no calcareous earth ; 
which was alfo confirmed by feveral other tefts or re-agents 
employed for that purpofe. 

i) Upon the fecond half of the above precipitate (g) I 
affufed a triple quantity of concentrated fulphuric acid, and 
abftra&ed it again by diftillation to drynefs. From the refi- 
dual mafs again foftened with water, and which looked like 
diflolved ftarch, I feparated the undifTolved part by filtration. 
But the filtered fulphuric folution, which was as limpid as 
water, when combined with various precipitating media, 

exhibited 
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I 

exhibited precifely the fame phenomena with thofe (hewn by 
the foregoing folution, prepared with muriatic acid. 

k) The whole of the earth, which remained from both 
folutions ( g ) and (/), weighed, after ignition, 86f grains, 
and refembled a fine fandy powder. It was then mingled 
with four times its weight of carbonated pot-afh, and fub- 
je&ed to ignition in a filver-crucible, until it entered into 
complete fufion. When the mafs was again foftened in 
water, it was found Hill hard, and of difficult folution* 
However, a very fubtle, heavy, and, apparently, tena- 
cious earth, was depofited, which, collected and ignited, 
was found to weigh 28 \ grains. 

/) The clear and colourlefs alkaline lixivium I divided 
into two parts. One half of it I faturated with muriatic 
acid ; by which treatment, a white, puffy, gelatinous 
earth feparated, no portion of which, however, would 
re-diffolve, by adding a fuperabundant quantity of the fame 
acid. The other half I firft diluted with plenty of water, 
and then gradually faturated it to excefs with muriatic acid. 
It continued clear and limpid; and by this I was convinced, 
that the above was merely filiceous earth ; which, therefore, 
after deducting the 28| grains of earth from the 86- grains 
that were fufed with the pot-a{h (/>), amounted to 58 
grains. 

Note. This is the order of examination in which I proceed, with 
refpeft to thofe earths, which, on analyfis, I have fome rea- 
fons to confider previoufly as belonging to the filiceous genus. 
By this method I moft furely avoid the error, perhaps not un- 
frequent, of immediately calling any earth, that on the firft 
attempt does not appear to diflolve in acids, merely filiceous. 
I likewife largely dilute with water the alkaline folution of the 
filiceous earth, and combine it to excefs with any acid (in 
which cafe, however, no precipitate enfues, becaufe the fili- 
al o ccous 
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ceous earth thus circumftanced is really foluble in water.)—- 
And when upon this I evaporate it to drynefs, with the a fli fi- 
ance of heat, and foften again the dry fait with water, I find 
the filiceous earth, that was before held in folution, at the 
bottom of the veiTel, in the form of fine cryftalline grains of 
fand. 

in) Thofe 28 \ grains of earth, that were left behind on 
the treatment with alkali (k) y I digefted in a boiling heat, 
with an abundance of nitro-muriatic acid. A refidue was 
left, weighing, upon ignition, 16 grains. 

11) Thefe undiflolved 16 grains, blended with fix parts of 
cauftic pot-afh, were expofed for fome hours to a red heat. 
The colourlefs fluid, which was filtered off from the mafs 
when again liquefied with water, was not rendered turbid 
by the addition of fulphuric acid. But when expofed to a 
raifed temperature, it formed a gelatinous mafs, which, af- 
ter thorough deficcation, and the feparation of the remain- 
ing fait by fubfequent affufion of water, left three grains of 
filiceous earth behind, in the form of fand. 

0) The remainder of the alkaline folution («), was fub- 
jefted to digeftion with boiling aqua regia. The earth, 
contrary to cuftom, fwelled into a flimy matter, and the li- 
quor acquired a greenifli tinge. I filtered the folution pre- 
vioufly diluted with water ; mixed it with the preceding, 
which was likewife prepared with nitro-muriatic acid (7/2), and 
added prufliat of pot-afh. The greyifh-green precipitate 
thus produced, when heated to rednefs, weighed no more 
than half a grain. The portion of oxyded iron y thus de- 
leted in the jargon under examination, may therefore be 
eftimated at one fourth of a grain. 

Note . Some phenomena which appeared-on examining this prc. 
cipitate, obtained by means of prufliated pot-afh, led me to 

fufpeft 


fufpeft: a (light trace of the pre fence of Nickel. However, 
fince, cn every iubfequent. examination of the jargon, no luch 
indication any more occurred to me, I think the above ap- 
pearance to have been merely accidental. 

p) Carbonated vegetable alkali, being then added to the 
^ nitro-miriatic folution, precipitated of a .white colour the re- 
maining portion of earth, which it ftill contained. This 
earth, upon examination, was found to be of exa&ly the 
Tame nature with that obtained from the firft folutions. 

q) After the refidual undiffolved earth had been ignited, 
it weighed five grains. I confider this as the remainder of 
the rough jargon, which had eluded the attempts to decom- 
pofe ; it the farther analyfis of which, from the minutenefs 
of its quantity, could not be undertaken. 


c. 

I now proceeded to the clofer examination of that part of 
the jargon, which was found to be foluble in acids. 

a) According to the eftablifhed rule, the above fulphuric 
folution (B. i ) (hould be fuppofed to contain either mag- 
nefian, or aluminous earth, or a mixture of both. How- 
ever, the tafte gave not the leaft indication of either. On 
the contrary, it was hardly diftinguifhable from that of pure 
fulphuric acid, and but gently aftringent. In endeavouring 
tocryftallize it, I expelled a part by evaporation, combined 
the remainder with a proportionate quantity of pot-afh, 
and waited to fee whether aluminous cryftals would form. 
It is true, on farther evaporation, there feparated a cryftal- 
line milk-white cruft * which, however, could not be taken. 

n 4 for 
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for alum, but only fulphat of pot-afh, together with which 
a portion of the diffolved earth was depofited. 

h ) To carry the experiment farther, I diffolved the 
above-mentioned faline fedi ment in water ; and in order to 
collet the whole quantity of the jargonic earth, I likewife 
diffolved that portion of it, which I had recovered from the 
muriatic folution (B. ^), by means of ammoniac, as well as 
that which I had precipitated by vegetable alkali, from the 
nitro-muriatic folution (B. p). Both thefe laft I diffolved 
in dilute fulphuric acid, and added the folutions to the pre- 
ceding. 

c) i I now once more dire&ed my attention to the metallic 
ingredient in the jargon, to detedl which, P could employ 
only the pruffiat of pot^alh. The firft portion which was 
added, produced in the colourlefs folution a dirty olive- 
green; but fubfequent additions, made by degrees, tinged 
the mixture of a deep-blue. After the blue precipitate had 
fubfided, it was colle&ed and dried. It weighed three 
grains ; of which the proportion of iron may be eftimated 
at a fourth part, that is, three fourths of a grain. 

d) Upon this I faturated the whole of the fulphuric fo- 
lution with cryftallized alkali, prepared from tartar; on 
which the earth, which feparated, imparted to the mixture an 
uniform, milky appearance. The earth thus depofited and 
wafhed, was fubje&ed, while yet moift, to the following 
experiments, 

e) In diluted and gently warmed fulphuric acid it dif- 
folved without any effervefcence, though it had been preci- 
pitated by carbonated alkali ; which (hews, that this earth 
has no affinity with carbonic acid. The fulphuric acid took 
up a large quantity of it, I continued adding this earth to 

the 
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* 

the acid, until the laft portion gave the folution an opaline 
appearance ; but this again difappeared on the addition of a 
flight quantity of fulphuric acid, fo that the folution then 
became clear. After cooling, it congealed into a milk- 
white, pulpy fub fiance. For this reafon I again added a lit- 
tle fulphuric acid, v/hich, aflifted by a low heat, rendered 
the folution again limpid, fo that it no longer coagulated in 
the cold. I then left it ftanding at reft in a low tempera- 
ture, and after fome days I found the greateft part of it fhot 
into fmall, detached, and clear cryftalline groups, in radii 
of a 'flattened/ quadrilateral columnar form, diverging from a 
common centre, and terminating in fharp points. Their 
tafte was but little four, and left on the tongue a flight 
aftringency. When thrown into water, they foon and ea*- 
flly diflolved, at the fame time that they loft their lim- 
pidity and became turbid. The remainder of the folution 
ftill afforded fome cryftajs of a fine granular form ; and the 
laft portion thickened into an irregularly lhaped mafs. 

f) Diftilled vinegar, concentrated to a fourth part of its 
bulk by freezing, diffolved the earth with equal readinefs, 
receiving from it the peculiar tafte already mentioned. 
This acetic folution dried by heat into a pulverulent refidue, 
deliquefeing in the air. 

g) I likewife boiled a portion of the jargonic earth with 
a lye of concentrated and cauftic lixivium of pot-afh, pre- 
vioufly heated to boiling. The earth merely fubfided in it 
in a loofe, fiocculent form, without being diffolved. 

b) It is, then, manifeft, from the foregoing experi- 
ments, that . the Jargonia , or jargonic earth, is entirely 
different from the aluminous. That it is equally diftinci 
from the magnefian earth, has already been proved by the 
total abfence of all magnefian tafte in the fulphuric folu- 
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tion, as well as by its incapability of abforbing carbonic 
acid. However, that no circumftance might be left unex- 
plored in this examination, I re-diffolved in fulphuric acid 
the portion that yet remained ; and having faturated with 
carbonat of lime the folution heated to boiling, I filtered 
the fluid from it after cooling. But neither the tafte, nor 
any other re-agents, could difcover the fmalleft fign of 
magnefia. 

2 ) When this earth was tried with the blow-pipe 
upon charcoal, the phofphoric fait proved unable to dif- 
folve any part of it, although its a&ion was long conti- 
nued ; for the 'earth remained in the clear globule of that 
fait without any alteration. Nor was it found in any way 
attacked, when fufed with foda in the fruall filver-fpoon. 
However, it diflolved by degrees, completely, and without 
bubbling, in glafs of borax ; and the bead, thus produced, 
continued perfectly clear and colourlefs. 

4 

From the refult of thefe experiments concerning the pro- 
perties and relations of the earth extracted from the jargon, 

I think myfelf juftified in confidering it as a new, diJHnfty 
fimple earthy before unknown ; and at prefent I give it the 
name of Zircon-earth ( Terra Circonia *), until it may, 
perhaps, be found in other fpecies of flones, or pofleffed of 
other properties, that may give rife to a more appropriate 
denomination. 

In the mean time, I wifh that the above fads may ex- 
cite that attention which I think they deferve : in order to 
induce one or more eminent chemical analyfts to repeat 


* In this country JARGONI A. Tranfl. 
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thefe refearches, whereby the reful ts of my own may be 
: cither confirmed or corrected. 

The proportion of the ingredients, conflicting the jar- 
i gon, is yet left to be determined. But it is obvious, that, 
i whenever new conftituent parts are difeovered, the nature 
of which is as yet entirely unknown, and which do not ad- 
mit of being treated by the methods hitherto practifed, the 
determination of their proportions cannot be brought to tha*- 
high degree of accuracy, which may be expe&ed when the 
Chemift purfues a beaten path, and cannot want a chemical 
« knowledge of the conftituent parts which he meets with in 
the fubjedl under his examination. 

Hence, as from the two hundred grains of the jargon, 

' fubjedled to this analyfis, I obtained 

Si lex , . B. /) 

n) . . . 

Oxyd of iron . o) . . . 

C. c) . . . 

Remainder of undecompofed 
jargon . B. q) . 

The quantity of this newly difeovered 
JARGONIA may be eftimated at 13 3 


200 

And fuppofing that thefe remaining undecompofed five 
! grains contain the fame proportion of conftituent parts, we 
may eftimate the ingredients in 100 parts of the jargon 
to be the following : 
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Si lex 3 * >5^ 

Oxyd of iron . . . : . . 0,50 

fargonia 68 


100 

SECOND SECTION. 

Since repeated experience has fhewn me the powerful 
influence which the cauftic alkali, when employed in the 
liquid ftate, exerts in promoting a more complete decompo- 
fition of the harder fpecies of ftones , I could not avoid fub- 
jediing the jargon likewife to this method of treatment. 
But to avoid fuperfluous prolixity in this eflfay, I (hall con- 
fine the circumftantial detail of thefe new experiments to 
that analytical procefs only, which I have found the moft 
convenient. 


A. 

a) One hundred grains of fele&ed jargons, previoufly 
conriminuted in the fteel-mortar, were ground with water to 
a moft fubtle powder, in the triturating difti-mado of flint. 
When dried and ignited, they were found to have acquired 
one half grain of additional weight. 

h) The powder of, thefe ftones was next ftrongly digefted 
inamenftruum, compounded of if ounce of muriatic acid, 
and half an ounce of the nitric. Cauftic ammoniac, poured 
into the filtered bright-yellow fluid, produced a yellowifli- 
white precipitation, weighing two grains after drying. 
The iron, which this precipitate contained, was re-diffolved 
in moderately ftrong muriatic acid, poured upon it in the 

cold ; 
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cold ; another part of it remained undiflolved, and was fe- 
parated by filtration. The ferruginous contents of this 
laft yellowifh folution were again thrown down, in the 
form of brown, flocculent particles, by means of cauftic 
ammoniac ; after which they were colledled and ignited 
upon charcoal. The precipitate appeared then in black, 
ihining grains, which obeyed the magnet, and weighed 
I grain. 

That portion which would not again diffolve, and which 
ftill preferved its former yellowifh-white hue, I likewife 
heated to rednefs, upon a piece of charcoal. By this 
management it acquired a faint, dark-brown colour at the 
firft moment of ignition : — a phenomenon which does not 
ufually take place, except in the white oxyd of manganefe. 
This portion weighed | of a grain. 

c) Upon the pulverized jargon, after treatment with 
acids, and adding the above-mentioned reliduum of | of a 
grain (£), I poured two ounces and a half of a cauftic lye, 
in which the faline part made half the weight. The whole 

1 was then infpiflated in a filver- crucible to drynefs, and mo- 
derately ignited for two hours ; by which treatment the 
mafs preferved a pap-like confiftence. When refrigerated, 
I I foftened the indurated, grey-white mafs with water. The 
: powder of the ftone, thus feparated from the alkaline lye, 

. when wafhed and dried in a low-heat, now refembled 
: elutriated chalk, and weighed 128 grains. 

d) I then faturated the clear alkaline lixivium ( c ) with 
fulphuric acid. By this it was not rendered turbid ; but 
only after it had been evaporated to drynefs, and the faline 

: mafs again foftened with water, there appeared ftliceous 
: earthy amounting to three grains after ignition. 


e) The 
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e) The above jargonic powder (c), being now prepared 
for folution in acids, I firft affufed upon it eight times its 
weight of water ; and upon this mixture, which had af- 
fumed a milky appearance, I poured a fufEcient quantity of 
dilute fulphuric acid. In this menftruum, aflifted by heat, 
the whole of the powder (a few impurities excepted), dif- 
folved into a limpid, colourlefe liquor. After cooling, 
there fettled around the Tides and bottom of the glafs-veffel 
an irregular cruft, confifting of white cryftalline grains ; 
which again diffolved upon aifufing more water of a warm 
temperature. This being done, the colourlefs folution was 
evaporated with a low heat. At the beginning of the pro- 
cefs it remained clear, but afterwards it coagulated into 
an uniform, pellucid jelly. 

f ) When this gelatinous coagulum had again been di- 
gefted with a large quantity of water, it diffolved into tbe 
form of tranfparent, vifcid grains , which, collected on the 
filter, and deficcated, refembled glaffy fand. Thele being 
expofed to a red heat, with four parts of mild vegetable al-' 
kali, and the mafs re-diffolved in water, left behind 
3 grains of earth. Sulphuric acid precipitated the ftliceous 
earth , which was diffolved in the alkaline folution, in its 
ufual llimy form. Its quantity amounted, after ignition, to 
24 grains. 

g) After thofe three grains of earth (f) y had been re- 
diffolved in fulphuric acid, and, along with their folvent, 
added to the remainder of the foregoing folution, I preci- 
pitated the jargonic earth contained in that fluid, by means 
of a boiling lye of carbonated pot-afii. The precipitated 
earth, edulcorated and dried in the air, was of a moderately 
loofe cohefion, of a white colour, a little inclining to that of 
flefii, and weighed 122 grains. One fourth part of it, 

5 when 
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when ignited, amounted to 17 \ grains ; which gives 69 for 
the whole. 

Therefore, the conftituent parts of the jargons^ anal y fed, 
are, in one hundred , 

Jargonic earth . . . g) ... . 69, 

Si lex d) . . 3 

/)...** 


27 

jFVaw lOhich fubtrafted a) . . | 

261 . 26,50 

Oryi 0/* />$« 0,50 

96 

Lofs . 4 


100 


13 . 

I {hall farther mention fome of my other analytical pre- 
cedes, repeated on that fubjeft under circumftances fome- 
what diverfified, and alfo the obfervations which have 
occurred to me concerning the chemical habitudes, or re- 
lations of jargonic earth. 

a) Both the accurate difcovery of the proportion of the 
filiceous earth, and its thorough feparation from the earth of 
jargon, are repdered highly difficult by their intimate union, 
as well as by their reciprocal folution of each other. This 
end I have attained, in the fureft way, by the method juft 

now 
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now defcribed : and for this reafon I recommend this as the 
befl among feveral that I have attempted. However, 
there feems to obtain fome little difference in the propor- 
tion of the filiceous earth, depending on the nature of the 
feveral varieties of the jargon 5 which is likewile made 
probable by the fmall differences in the fpecific weight of 
various fpecimens of this ftone. 

If, upon the mafs obtained by foftening the jargon 
with water, after its ignition with cauftic alkali, muriatic 
or fulphuric acid be immediately poured, to a flight degree 
of fuper-faturation, the whole is dire&ly diffolved, clearly, 
and without refidue. The earth precipitated by means of 
alkali from this folution, hardens, during deficcation in 
warmth, into tranfparent, vitreous, heavy, folid, and brittle 
lumps ; which, in the moment they are removed from the 
heat, fly into fmall pieces, with vehemence and noife •> 
fome of which, if not inclofed in paper, are often thrown to 
a great diftance. The higher the temperature in which the 
earth has been dried, the greater is the refidue left behind 
undiffolved, when again conveyed into acid menflrua, for 
folution. 

c ) It does not feem that the boiling of rough, pulverized 
jargon, in acids, is fully competent to extra# completely 
their proportion of iron. If, therefore, the prepared earth 
of jargon be again diffolved in an acid, and combined with 
prnffiat of pot-afh, the ferruginous remainder will appear in 
the form of a precipitate, fometimes of a Pruffian-blue ; at 
others, of a bright mountain-blue. But this precipitate is 
unable to indicate the true quantity of iron which it ex- 
hibits ; for it confifts not only of a fmall portion of oxyded 
iron, but alfo of a much greater part of jargonic earth, 
thrown down along with it, which afterwards refills a far- 
ther feparatiom It is, from the prefence of this earth, 

united 
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united with the precipitated iron, that the above precipitate 
acquires a pale, reddifh colour after ignition, and is hardly 
attracted by the magnet. 

Ccnfequently, not fo much with the view of afeertaining 
the proportion of the conftituent parts, as to produce the 
jargonia abfolutely free from iron, it is advifeable to re- 
diflolve the earth firft obtained, in an acid, and to feparate 
that fmall remainder of iron by prufliated alkali. The 
iron being thus got rid of, the earth of circon, now per- 
fectly pure, fhould be at laft precipitated by means of an al- 
kali, in a heat of ebullition. 

d) To obtain the circon-earth in a ftate of eafy folution 
in acids, it is neceflary that, after precipitation and wafhing, 
it fhould be dried in a gentle heat only. Strongly ignited 
earth of jargon will not diffolve in acids, unlefs again pre- 
vioufly prepared for that procefs by igniting it along with 
cauflic alkali. 

e ) When the jargonia is to be precipitated from acid 
folutions, by means of carbonated pot-afh, the point of fa- 
turation fhould not be exceeded; fince, otherwife, in 
proportion to the excefs of alkali added, it will, either in 
part or wholly, be re-diflolved in the fluid, and can only 
then be made to re-appear by adding frefh acid to the fuper- 
fluous alkali. However, this earth is not re-diflolved, if 
the precipitation is performed by cauftic vegetable alkali, 
though the fluid fhould happen to be fuper-faturated with 
the fait. 

f) Of all the acid folutions of jargonic earth, that 
\Vhich is prepared with muriatic acid has the greateft ten- 
dency to cryftallize. If committed to fpontaneous evapo- 
ration, th omuriat of jargonia {hoots into very (lender, acicu- 

O lar 
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lar cryftals, radiated in a diverging' diredtion, >vhich con* 
tinue dry on ,expofure to air. 

■ s The jargonia is not at all difpofed to vitrifa£tion ; 
which is proved by the following experiment. A glafs 
frit, compofed of 60 grains of jargonia, and 40 grains of 
mild alkali prepared from tartar, was expofed, in a cruci- 
ble made of clay, to an intenfe and long continued fire. 
Eut by this procefs not only was no union of thefe two 
fubftances effe&ed, but they even entirely feparated. The 
alkali fixed itfelf on the Tides of the veffel in indurated 
grains ; and in the middle the jargonic earth lay by itfelf, 
in the form of a coarfe, harfh, and loofely conglutinated 
powder, of a yellowifh-white colour. 


CHEMICAL EXAMINATION 


II Y A C IN T II. 


On giving the firfl information of the new fimple earth 
difcovered in the Jargon of Ceylon, I declared, at the fame 
v time, my earneft defire of feeing this difcovery farther pur- 
fued, and confirmed by probatory refearches of able che- 
mifts. That wifh, however, remained unfulfilled, with the 
exception of fome few experiments made by Gmelin . It is 
, probable that the few opportunities, which have hitherto oc- 
curred of obtaining jargon pebbles in a fufficient quantity, 
have prevented chemifts from inllituting a particular in- 
quiry into their nature. They will, therefore, it is hoped, 
find pleafure in hearing, that the fame earth is like wife con- 
tained in another gem, the Hyacinth , which may be eafily 
obtained, and in fufficient quantity. This information will, 
perhaps, caufe furprize, fince the analyfis of the Hyacinth, 
publifhed by Torb r Bergman , appears to have been long 
fmce 'confirmed by its general reception. According to 
this, the Hyacinth is fuppofed to confift of,' 
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40 . . . 'Argils 

25 Silex , 

20 Llme y and 

13 • • . Oxyd of iron. 

Therefore, to obviate all doubts that may arife concern- 
ing the correctnefs of my prefent analyfis, I declare be- 
fore hand, that it is not merely the refult of one fingle and 
fuperficial decompofition of the Hyacinth, but of feveral 
analyfes of that gem, performed at different intervals of 
time, and in every refpect complete. 

The native country of the Hyacinth, which was the fub- 
jefl: of the following experiments, is Ceylon . — Whether 
thofe fpecies of Hones, which in European countries, in 
Bohemia , Italy , and France , for inflance, are indicated 
by this denomination, are true Hyacinths, I have not, 
as yet, been able to convince myfelf by any fat is factory 
ptoof. 

I have found the fpecific gravity of the genuine Hyacinth 
for the moft part to agree with that of the Jargon ; that is, 
according to its varieties, from 4,545 to 4,620. 

The detail of the experiments, which, with fome vari- 
ations, I repeated with the Hyacinth, may be the lefs cir- 
cumftantial, fince, in effential points, the fame holds good 
with refpedf to this gem, as what I have Hated in the fecond 
feftion of the preceding eflay to belong to the Jargon, 
its analyfis and its conHituent parts. 

a) One hundred grains of Hyacinth received, by leviga- 
tion in the flint-mortar, an increafe of weight of \ grain ; 
which fhews that its hardnefs is not materially different 
from that of the jargon 


if) This 
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b) This pulverized hyacinth, digefted with two ounces 
of nitre-muriatic acid, yielded, upon faturating the folution 
with pot-afh, a light-brown precipitate, of 3f grains, when 
dried. Ammoniac, added to it, diflolved nothing; and it 
remained colourlefs. After the precipitate had been again 
feparated from the volatile alkali, I put it into muriatic 
acid, which diftolved its ferruginous contents, leaving a 
white earth behind, which, when ignited, weighed if 
grain. The portion of iron, precipitated by cauftic am- 
moniac from the muriatic folution, weighed \ grain, when 
ignited, and became black and refplendent. I fufed it 
with a neutral phofphat, upon charcoal, in order to find 

whether it contained man2;anefe ; but no trace of it was 

0 \ 

perceptible. 

r) The above i| grains of earth (b) were now added 
again to the hyacinth, after treatment with acids. The 
. ftone was then fubje&ed to red-heat, with fix times its 
quantity of cauftic alkali, in the manner explained in the 
efiay on the jargon of Ceylon ; the ignited mafs was again 
liquefied with water; and the earth remaining after this 
procefs weighed 123 grains, when collected, edulcorated, 
and dried. 

d) The alkaline lixivium was then faturated with mu- 
riatic acid, and evaporated. At firft it continued clear ; 
but towards the end filiceous earth feparated, the quantity of 
which, after ignition, amounted to 6 grains. 

e) Upon thofe 123 grains, previoufly well walhed with 
water, I poured a fufficient quantity of muriatic acid ; 
which, with the afiiftance of heat, difiolved nearly the 
whole, a trifling refidue excepted. This muriatic folution, 
evaporated in a moderate heat to a fixth or eighth part, 
loft its fluidity, and formed a limpid gelatinous coagulum. 

O 3 It 
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It was then covered with water, and expofed, with re- 
peated agitation, to a digefting heat. By this management, 
the ftliceous earth feparated in flimy, intumefced grains, and 
weighed, after ignition, 23^ grains. 

f) The folution, thus freed from its filex, was now fatu- 
rated with a boiling lye of mild alkali ; and the precipitate 
was wafhed and dried in the air. This laft weighed 114 
•grains, proving, upon every trial, to be jar gonic earth. A 
fourth part of it, heated to rednefs, weighed i6|- grains ; 
which make the whole amount to 66 grains. 

The above 6 grains ( d J, with the 23I grains (e) in 
the whole 29I grains of ftliceous earth, were ignited with 
a quadruple weight of vegetable alkali. When this mafs 
had been again foftened with water, it left a refidue, which 
I extra&ed by muriatic acid. From this muriatic folution, 
alfo, when faturated with pot-afli, jargonic earth fell down, 
weighing 4 grains after ignition. Hence, fubtradling 
thefe, the quantity of filiceous earth is reduced to 25 \ 
grains. 

One hundred parts of hyacinth , therefore, have given 

Jargonia . . f) . 

£) • 

Si lex • • • g) • 

Subtrad . a) . 


Oxyd of iron . h) . 


6 :? 

2 5i 


25 


Lofs 


70 


25 

0,50 

95,50 

4,50 


100 
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What I have already mentioned, when treating of the 
jargon of Ceylon, both with refpe£l to the variation in the 
proportion of the filex, and the fmall quantity of iron ftill 
remaining, which may be feparated by means of Pruffian 
alkali, applies likewife to the hyacinth. 

Hence, the jargon of Ceylon, and the hyacinth , {hould, in 
future, be ranked in the feries of natural bodies as two 
fpecies ; or, if it be preferred, as two genera , under one pe- 
culiar and diftindl order of Jiones . But which of thefe two 
is entitled to preference, in giving its name to the ge- 
nus ? — The jargon has, indeed, already obtained that 
diftindtion ; but ought it not to, be transferred to the hya- 
cinth, being a gem much older, longer known, and more 
efteemed ? — If fo, the denomination hyacinth-earth (hould 
then be adopted, and fubftituted to that of circonia , or 
jargonia , 


C II E M I CAL E X AM I N AT I O N 


OF THE SUPPOSED 

HUNGARIAN RED SHORE. 


The foffil, found at Boinik *, in Hungary, and called 
red Shorl , is there dug up from a bed of quarz, ftratified 
with fhiftofe mica. Its colour is a pale brownifh-red. Its 
figure is a column ftrongly furrowed, or channelled, length- 
ways, which, in my fpecimens, exhibits a re&angular paral- 
lelopipedon. The larger fpecimens which I poffefs are 
\ inch thick ; but thefe fhorls are commonly thinner, and 
form only needle-fhaped cryftals, the external furfaces of 
which are ftriated, and, as well as thofe of the fragments, 
ftrongly fhining. Their crofs fradfure is foliated ; the 
longitudinal fradlure of a medium between the foliated and 
uneven, and in fome parts of the minute conchoidal. The 
fplinters of this foffil, and thin edges, are tranfparent, like 
the light-red ftlver-ore, which, in general, it very much 


* Born mentions Rhoniz as the place where it is found. See 
his Catalogue Meth. et Rais . de la Collett, d . FoJJil . Tom. i.p. 1 68. 
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refembles when in fragments. It breaks into fmall acute- 
angular pieces, which, however, fhew a very great hard- 
nefs on trituration ; and the colour of the powder is between 
the orange and brick-red. Its fpecific gravity I have 
found to be 4,180. 

It was undoubtedly the oblong form, together with the 
ftriated, fluted furface of its cryftals, which occafioned this 
foflil to be clafled under the tribe of fhorl : whereas other 
mineralogifts think themfelves entitled, from its colour and 
fracture, to reckon it a garnet. 

But it will be made evident by the refults of the following 
anaiyfis, that this mineral body belongs neither to the 
one nor to the other of thofe fpecies of {tones, nor at all to 
the clafs comprifing the genera of earths and {tones. On 
the contrary, it will appear that it confifts of a peculiar , 
d if in ft ^ metallic JubJlance *. , 


A. 

a) I expofed a piece of this mineral, in a crucible made cf 
clay , to the heat of the porcelain furnace. By this it fuffered 
no change as to figure and luftre; but the colour parted in- 
to a deep biown-red. 

b) Another fpecimen, that was fubje&ed to a porcelain 
heat in a ebar coal-crucible , burft into angular grains ; while 


* For the quantity of this rather fcarce foflil, requifite to this 
anaiyfis, I am indebted to the kindnefs of Count Wurben , of 
Vienna. 


its 
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its colour changed to a faint light-brown, and fcarcely any 
of its original luftre remained. 

c) When fufed with an alkaline phofphat, upon char- 
coal, before the blow-pipe, no folution enfues. The 
globule acquires a pale reddifh-grey, and turns opake. 

■ A gentle preflure makes it fall afunder, in the form of 
fand. 

* 

d) Melted borat of foda (borax) diflolves it, uniting with 
it to a clear vitreous bead of an hyacinthine red. 

e) If the powder of this foffil be fufed in the filver fpoon 
with foda , it gradually diffolves, and the globule becomes 
untranfparent, and of a reddifh white colour, after cooling. 

R . 

In order to examine the agency of acids on this mineral, 
when finely pulverized, I inferted feveral portions of it in 
four feparate phials, and poured upon one fulphuric , upon 
the other upon the third muriatic, and upon the 1 aft 

nitro-muriatic acid ; fubjedling them all to long digeftion in 
a ftrong heat. No action enfued in either ; for the foffil 
was again taken out of each acid without any alteration. 

C. 

• . 

Having blended one hundred grams of the foffil, finely 
levigated with four times its weight of cauftic pot-afh, I 
expofed it to a red-heat for one hour. When removed 
from the fire, I foftened it by water, fuper-faturated with 
muriatic acid, and fubjecled it to digeftion. There feemeft 
I > but 
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but little of it difTolved, and the undifTolved part lay at 
the bottom of the veflel, as a white, tenacious, and heavy 
earth. When the mixture was thrown upon the filter, 
in order to feparate the fluid, it palled through the pores of 
the paper in the form of milk. For this reafon, I put the 
whole again together into one mafs, diluting it with a 
greater quantity of water ; and the earth having fubfided 
after 24 hours, the water was decanted, and the fediment 
dried in a warm temperature. By this management it 
again acquired a reddifh colour. 

This feemed to indicate that the cohefion of this fhorl 
was not yet perfeftly loofened. I therefore ignited it once 
more with 200 grains of the cauftic fait, and again digefted, 
with muriatic acid, the mafs previoufly foftened. Even in 
this cafe the mixture refembled milk, and continued feverai 
days in^this ftate, without becoming clear. I diluted it 
then with more water, and made it boil : upon which the 
earth feparated in detached, flocculent particles, which then 
admitted of being coile&ed on the filter. But they ad- 
hered to it very firmly and clammily ; which, upon exficca- 
tion, rendered its feparation difficult. 

I inftituted feverai preliminary experiments with that 
portion which could be collected ; by which I learnt, that, 
in this inftance, I was engaged with a peculiar metallic 
nxyd. 

IX 

I repeated the decompofition of the foffil with fuch a 
variation of the proccfs, as to avoid the difficulty in fe>- 
parating and colledling the precipitate, which took place 
in the preceding attempts. 

r Two 
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t ' 

Two hundred grains of the foflil, finely pulverized, and 
mingled with five times their quantity of carbonated alkali, 
were ignited in a porcelain-pot. The mixture entered into 
a thin fufion •> but when poured out, it coagulated to a 
greyilh-white, denfe mafs of acicular cryffals, at the upper 
fur face, and of a fibrous fradture. T his I triturated and 
liquefied in boiling water. A white precipitate foon fub- 
fided, from which the fupernatant liquor was filtered off, 
and faturated with muriatic acid. By this management, a 
white, flimy earth fell down, that weighed eight grains 
after drying, and confifted of a mixture of argillaceous and 
filiceous earths. 

The refiduum, waffled, and deficcated in a gentle heat, 

appeared as a white loofe earth, and weighed 328 grains. 

% / 

E. 

This white earth was fubje&ed to a number of experi- 
ments * the refults of which were, as follows. 

I. Its relations to acids , 

a) It foon diffolved in dilute fulphuric acid y and afforded 
a clear folution, which, when expofed to the air, evapo- 
rated, leaving a white, turbid, pafte-like fubftance behind 
it. 

b) Nitric acid likewife formed with it a limpid folution. 
By fpontaneous evaporation, this acquired an oily confift- 
ence, and depofited minute tranfparent cryftals, the primi^ 
tive figure of which was an oblong rhomb, and feemed to 
change into an hexahedral plate, or table, by the truncation 
©f its two oppofite acute angular ends. 

5 


c) When 
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c) When the folution of this earth in muriatic acid was 
left to evaporate of itfelf, it thickened to a bright-yellow, 
clear, gelatinous fubftance, beneath which there fhot a 
quantity of very fmall, clear, cryftalline grains, of a cubi- 
cal form. 

In thefe acid folutions there remained between five and 
fi# parts of filiceous earth in the hundred. However, a 
quantity of filiceous earthy to appearance ftill more condera- 
ble, was yet left behind, in combination with the white earth, 
and entered with it into the folutions. It is by this circum- 
ftance that thefe folutions are reduced to a gelatinous coagu- 
lum, and that a more regular cryftallization is impeded. 

2. Relations of thefe folutions to the precipitating media . 

a) Carbonat of pot~aJh precipitates the difiolved earth in 
a white, light, flocculent form. 

b) Caufic a?nmoniac produces the fame effeft. 

c ) Prujfiat of pot-ajh affords a large precipitate, mixed o£ 
grafs-green and brown. 

d ) Tintiure of galls , or gallic acid , throws down a brown- 
red precipitate, of very confiderable bulk. If the folution. 
has not been previoufly diluted with much water, it con- 
geals like blood. Alkalis feparate nothing from the de- 
canted fluid. The precipitate, when collected, wafted, 
and dried, has the appearance of Kerme y s mineral (red fu 1- 
phuratedoxyd of antimony). When I expofed grains of 
this powder to a weak heat, upon coals, in a fmall crucible, it 
immediately glimmered, and turned white. After this de- 
gree of ignition, it was found to weigh 6 grains. 


e) Whc* 
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e) When combined with acid of arfenic , a white preci- 
pitate enfues. 

f) The fame is occafioned by phofphoric acid. 

Acid of tartar produces a white precipitate, but which, 
foon entirely re~diffolves. 

h) The fame takes place upon the addition of oxalic acid . 

i) A fmall flick of tin was immerfed in a phial, fall of a 
muriatic folution of the foffil, and provided with a flopped 
After fume minutes a faint rofe-colour fhewed itfelf around 
the ftick of tin y paffing, at laft, into a beautiful amethyftine 
red, 

k) Another phial, capable of being clofed with a ftopper, 
was filled with this muriatic folution, but diluted with fix 
times the quantity of water ; and into thi£ I put a fmall 
ftick of zinc. The folution at firft changed to a violet, 
but afterwards to a deep indigo-blue. When placed in a 
warm temperature, in an uncovered difh, the folution gradu- 
ally loft its colour, and depofiteda white, bulky precipitate ; 
which, when feparated by filtration, and again diflol ved in 
muriatic acid, retained the fame properties as the earth did 
before the folution. 

/) But the muriatic folution, when combined with 
Hahneman' s acidulous liquor , impregnated with fulphureous 
gas remained unaltered. 

m) However, Seguin' s fulphuret of ammoniac , added to 
that mixture, gave it a dirty, green colour, and produced a 
blueifh-green precipitate. If the white earth, in the dry 


* Hahneman’s Wine Proof. See Gren's Principles of Cliemiftry* 
vo\. ii. page 253. note. — Tranfl. 
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ftate, be covered with this fluid, it is immediately tinged of 
a brownifh -green. 

3. Habitudes of the above-mentioned earth in the dry way . 

a) Fifty grains .of the white earth, mentioned above, 
when ignited in a crucible, were afterwards found to 
weigh 38 grains. As long as it continued warm, it ex- 
hibited the yellow colour of fulphur ; which, however, dis- 
appeared upon cooling. This earth, after ignition, is no 
longer adfed on by acid menftrua. 

b) But if the earth be heated to rednefs upon charcoal, 
it firft becomes reddifh, and then of a flate-blue. By this 
treatment it alfo fufes into an ill-fhaped globule, which, after 
refrigeration, prefents a finely radiated fur face. However, 
this melting is effected, perhaps, only by a fmall portion of 
alkali, which ftill adheres to the earth. 

c) The fame earth, when fufed upon charcoal, with a 
neutral phofphat and borax , or with foda , in the fmall fphon, 
yields the fam£ refults as does the rough foflil, when treated 
with thefe fluxes. (A. c. d. e). 

d) . This white earth, alfo, mixed and conveyed with a 
proper enamel-flux , upon porcelain, and baked, produced a 
pure ftraw-yellow colour, of a goocT body. This c:olour 
was likewife obtained by the raw mineral. 

e ) At lafl: 'I attempted to reduce it tb the reguli’no ftate. 
For this purpofe I blended 60 grains of the white earth, 
ignited, with 30 grains of pulverized colophony (the refidue 
after the diftillation of the etherial oil from turpentine), 
and caufed this laft to burn away by means of a gentle 
fire. No fooner had the flame ceafed, than the earth ap- 
peared 
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peared again as white as before. It was next divided into 
two parts. The one half of it was mingled with 20 
grains of pulverized white glafs and io grains of calcined 
borax, and inclofed together in a crucible made of charcoal. 
The other half was introduced — alone — into the cavity of 
the charcoal-crucible, coveredonly with a mixture of glafsand 
borax. Both crucibles, well fecured, were then put into 
the porcelain-furnace ; and both afforded the fame product ; 
which confifted of an irregularly fufed flag, or fcoria, 
brownifh at top, light-blueifh-green below, and of a finely 
porofe fra&ure, with fome detached large air-holes, the 
interior fides of which feemed to be confufedly ftriated. 

i 

This foffil, therefore, belongs to thofe metallic fubjlances 
which appear to be incapable of being exhibited in the ftate 
of a fufed metallic bead. 


F. 

The fum of thefe refults furnifhes feveral arguments, 
upon the ftrength of which I do not fcruple to confider the 
red Jhorl , as it has been hitherto called, of Boinik in Hun- 
gary , as a natural metallic oxyd. The phenomena, upon 
which I ground my conclusion, are: That the white ea^th, 
fiibje&ed to ignition, becomes yellow, reddifh, and, in ctm- 
ta£l with charcoal, blueifh ; that it produces a yellow 
enamel colour ; that it is precipitated from its folutions in 
acids, by Prufiian alkali, gallic acid, and alkaline fulphuret ; 
that, when treated in the humid way with tin and zinc, it is < 
recovered in dark flakes, the Solution then acquiring a red 
and blue colour ; and, laftly, that it fhews a very ftrong 
tendency to combine with oxygen. It is on account of 
this lafl property, that the crude foflil, as being fully fatu~ 

rated 


i 


fnppofed Hungarian red Short. 209 

rated with that acidifying principle, is infoluble in acids, 
and is rendered capable of folution only when, by ignition 
with an alkali, it is deprived of a part of its oxygen. For this 
reafon, likewife, when I ignited the rough fofiil, in a fub- 
fequent analytical experiment, with only two parts of ve*- 
getable alkali, the earth obtained did not prove fo white and 
loofe as that fufed with five or fix parts. It alfo difTolved 
but imperfectly, in muriatic acid, and not at all in the ful- 
phuric and nitric. 

T o thefe fa&s muft be added the phenomenon, that the 
muriatic folution of that fubftance became changed into a 
blue tincture by zinc ; but when decanted, and expofed to. 
open air, in a warm place, it again loft its colour, by 
imbibing oxygen, and depofited a white earth. 

Another phenomenon, probably the confequence of fu- 
per-fatu ration with oxygen, took place when I endeavoured 
to promote the cryftallization of a complete muriatic folu- 
tion, by evaporating it in a fand-bath. This was, that the 
liquor, which had before been perfectly clear, acquired a 
turbidnefs and refemblance to milk, by the heat : nor could 
it any more be rendered a limpid folution by the frefh ad- 
dition of acid. 

It is fufficiently (hewn, by feveral of its properties, that 
this metallic fubftance does not belong to any of thofe at 
prefent known, but rather deferves to be reputed a new, 
peculiar genus of metals. Among thefe, the copious 
brown-red precipitate , produced by the gallic acid, furnifhes 
an eafy teft and fpecific means of diftinguifhing it from 
other metals. 

1 

W e are yet to give this new metallic fubftance an ap- 
propriate name. 


f 


Wher> 


v . v.O 
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Whenever no name can be found for a new foflil which 
indicates its peculiar and characleriftic properties (in which 
fituation I find my lei f at prefent), I think it belt to choofe 
fuch a denomination as means nothing of itfelf, and thus 
can give no rife to any erroneous ideas. In confequence of 
this, as I didin the cafe of the Uranium, 1 (hall borrow the 
name for this metallic fubftance from mythology, and in 
particular from the Titans , the firft Ions of the earth. I 
therefore call this new metallic genus TITANIUM*; of 
Which this Titanium , mineralized by oxygen, or oxyd of 
Titanium , is, indeed the firji, but perhaps not the only fpecies , 
as is made probable by the following effay. 


* The metal called Mcnachanite , by Kir-wan , Mineralogy, vol. 
II. part iv. chap. 21, is the fame, or analogous to Klaproth’s 
Titanium. See G yeti' s Principles of Modern Ghcmifiry, 1800. Lond. 
Svo. vol. ii. page 425. — Tranfl. 
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XV. 

CHEMICAL EXAMINATION 

O F 

A NEJV FOSSIL, from the DiBriB of PaJJau. 


Among the various and hitherto unknown cryftal- 
lizations of fome foftils, which profeffor Hunger has dii- 
covered in the bifhopric of Paflau, and whofe external 
characters he has defcribed*, there is one particularly re- 
markable, as even its conftituent parts are not yet known. 


The cryftals of that foftil are fmall quadrangular rhom- 
bic columns, of a reddifn, greyifh, and blackifh-brown 
colour. Their fize varies from to | of an inch. Their 
lateral facets are joined alternately, under angles from 135 
° 45 degrees. Both their ends form very fharp angles ; 
and the inclining Tides iffue from the obtufe lateral edge. 
Their furface is fmooth and refplendent. Their crofs- 
fradlure is dim, but their longitudinal frad*ure exhibits a 
middling luftre. The fmalleft cryftals of that mineral, and 
fometimes its edges, are tranfparent ; but it is often totally 


* Beobachtungen und Entdeckungen aus der Naturkunde , ^ter. 
Band, stes St. Berlin, 1794. 
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opake. Though its cryflals are brittle, and eafily friable, 
yet they fliew a confiderable hardnefs when grinding, and 
then afford a whitifh-grey powder. 

It is met with in feveral places in the neighbourhood of 
PaJJau , and alfo, though feldom, in the Innviertel , in Ba- 
varia. Thofe cryflals almoft always occur difperfed in a 
fpecies of coarfely-grained flony matter, the predominant 
part of which confifts of a greyifh, or greenifh-white fel- 
fpar, mingled with hornblende, quarz, mica, femi-indurated 
fteatites, of which fometimes all together are united with 
it y and, at other times, only one or two*. 


A. 

a) The fpecific gravity of this foffil is 3,510. 

b) Its cryflals, when ignited upon charcoal, before the 
blow-pipe, fuffered no remarkable change, except that here 
and there very minute bubbles were produced on their fur-, 
face. 


c) Expofed in a crucible made of cldy , to the moft intenfe 
heat of the porcelain furnace, they likewife continued with- 
out farther alteration ; but in the charcoal crucible they 
concreted into a fcoria, half-fufed, black, opake, fomewhat 


porous, and of a moderate luflre. 

d) On being treated in the humid way with muriatic 
acid, and repeatedly digefted with it, one third part of their 


* ProfefTor Hunger had the kindnefs to fend me fome of his 
cryflals, which had been colledted with great trouble, in quantity 
fufficient for invefligating the conftituent parts of this mineral. 
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weight was diffolved. This folution had a ftraw-yellow 
colour; and the addition of cauftic ammoniac, in excefs, 
afforded a precipitate, whofe appearance and confidence re- 
fembled pafte made offtarch; but which, when dried and 
ground, exhibited a looife, yellowiih powder. The re- 
maining fluid contained, alfo, fome calcareous earthy which 
I precipitated from it by carbonat of foda. 

What remained, after the extraction by means of the 
acid, I fubje&ed to ignition, together with four times its 
weight of mild alkali, prepared from tartar. It v/as next 
faturated to excefs, and digefted with muriatic acid, and 
filtered. Siliceous earth was then left behind on the paper. 
Cauftic Ammoniac threw down from this folution a preci- 
pitate perfectly refembling the foregoing ; to which, there- 
fore, it was added. 

The external appearance of this precipitate led me to 
fufpeCt in it the prefence of aluminous earth, impregnated 
with iron. However, it was not found to be fo upon far- 
ther examination : for, after I had again diffolved it in 
muriatic acid, and once more precipitated it from this laft 
folution, the cauftic alkaline lye, with which the precipi- 
tate was digefted after edulcoration (while yet in a pulpy 
ftate), would diffolve only a very trifling portion of it. 

I then fufed, with glafs of borax, a fmall portion of the 
precipitate, again wafhed and dried ; and obtained a fmall 
topaz-yellow glafs-globuie. Another portion, fufed with 
phofphoric fait, produced one of a pale amethyftine co- 
lour. 

Again ; another fmall portion of it, which was diffolved 
in dilute fulphuric acid, (hewed no fenfible tafte of alum, 
and dried to a whitifh mafs, without (hooting into cryftals. 

p 3 The 
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The remainder of that precipitate I re-diffolved in mu- 
riatic acid, and treated the folution with the following 
tefts, or re-agents. 

P ruffian alkali produced a dark-green precipitate. 

Gallic acid afforded a precipitate of a lively brown-red 
colour, but paffing into a pale yellow-red, as it cooled. 

A little flick of zinc was immerfed into that part of the 
folution which yet remained ; and a fubtle greenifh-black 
flime was obferved fettling around it, at the fame time that 
the folution itfelf affumed the colour of amethyfl. The 
fluid again loft that colour after fome days, and white, floc- 
culent particles, mingled with the flirne, fell down. 


Guided by thefe previous obfervations, I proceeded to the 
following new experiment. 

#) One hundred grains , finely ground, were fubjected, for 
one hour, to ignition, with a quadruple weight of cauftic 
alkali. The mafs, foftened by water, yielded a weak grafs* 
green folution ; but this colour aifappeared again, as foon as 
more water was added a-frefti. Upon digefting it with 
muriatic acid, added to excefs, and fubfequent filtration, 
fdi c eons earth was left behind, which, when ignited,. , 
amounted to 12 grains. 

b ) The diffolved part was next precipitated, by means 
of carbonated pot-afh. Upon the dried precipitate, I added 
a new portion of muriatic acid, and a notable fmell of 
oxygenated muriatic acid gas was emitted. During the ^ 

di- 
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digeflion, there again feparated fome filiceous earthy the 
quantity of which, after ignition, amounted to 23 grains. 

c) At this time, I combined the folution with cauftic am 
moniac. The yeilowifh- white precipitate, obtained there- 
by, weighed 62 grains, upon deficcation. Ont fourth part 
of it, heated to rednefs, was found to weigh 8^ grains ; 
whence its whole quantity. makes 33 grains. 

To the remaining fluid, mild vegetable alkali has 
been added, at a boiling heat. It thereby yielded calcareous 
earth , to the amount of 33 grains, when ignited. 

c. 

Having, in this manner, difeovered the proportion of the 
confHtuent parts, I next examined, a fecond time, the pre- 
cipitate obtained (B. c.). 

a) When ignited alone upon charcoal, it turned brown- 
ifli-yellow, and, at laft, blackifri. 

b) By fufing it with borax , a tranfparent globule of an 
hyacinthine colour was produced. 

c ) Phofphoric fait did not diflolve it, but only divided 
it minutely. If any trace of manganefe had remained in 
this precipitate, it would have manifefted itfelf by a faint 
amethyft-colour, with which it tinges phofphoric glafs. 

d ) The portion diflolved in acids was thrown down by 
tinfture , or acid of galls , of a lively, brown-red hue. 



2i6 XV. Of the jiew Foffil from Pajau. 

e) Pruffiat of pot- a (h afforded with it a green precipitate, 
inclining to browh, and thereby refembling fap-green. 
This, however, when dried, appeared again with its original 
green colour. The liquor, feparated from it by filtration, 
was not altered by re-agents. 

f) The addition of fulphuret of ammoniac , prepared after 
Begum's manner, produced a flocculent precipitate, of a 
dark muddy-green. 

{ ' > •* . I 

g) Phofphoric acid , as well as 

h) The acid of arfenic , produced a white precipitate. 

i) Laftly, this precipitate, when combined with a proper 
quantity of enamel-fiux (glafs-pafte), and thus laid upon 
porcelain, and fufed, gave to its furface a yellow colour, 
verging to brown. 

Therefore, fince thefe refults not only indicate, in an 
unqueftionable manner, the metallic nature of this con- 
ftituent part, but, moreover, fince its habitudes, upon the 
whole, very much correfpond with thofeofthe Titanium (the 
new metallic fubftance treated of in the laft effay); and, 
finally, fince the trifling varieties in the various pheno- 
mena feem to originate merely from accidental circum- 
ftances, I do not hefitate to reckon this conftituent part as 
an oxyd of Titaniu?n . 

And, in order that this fcflil itfelf may be diftinguiftied 
by a particular name, as a diftincl fpecies , the denomination 
Titanite , derivated from the above new metallic fubftance, 
does not feem to be altogether improper. Its conftituent 
parts have been found to exift in it in the following pro> 
portions : 
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Sllex . . . B. a) 12I 

b) 23 j • ' 35 
Lime . . . . d) 33 

Oxyd of Titanium c) . • . . 33 

Manganefe , a flight trace* 


IOI 

Now, what place ought to be afligned, in the mineralo- 
gical fyftem, to this new follil ? Since mineralogifts are 
not yet agreed as to the principles, according to which the 
fyftem of mineralogy (hould be arranged, thofe who dire£l 
their principal regard to the fpecifical conftituent part, will 
readily clafs the Titanite as a fecond fpecies of the Titanium 
genus . Such, on the contrary, as infift more ftri£Uy on the 
predominant part, with regard to quantity, will, perhaps* 
decide for its infertion under the head filiceous genus . 



[ *i8 ] 

XVI. 

EXAMINATION 

©F THE SUPPOSED 

MOLYBDENOUS SILVER. 


J\. FEW years ago a metallic fofTil was met with at 
Deutfch-Pilfen , in the Comitatus Hontenfis , in Hungary , 
which by Born has been introduced as a new fpecies of fil- 
ver-ores. — He gives the following defcription of it*. 

ARGENT MOEYBDIQUE. 

Silver combined with fulphurated Molybdena. 

cc This combination or alloy of fiver with fulphurated 
u molybdena has been till now unknown . It is no where 
cc found , except at Deutfch-Pilfen in Hungary* where it 
cc was met with in inflated kidney form nodules (rognons), 
cc from one to two inches in thicknefs , enveloped in a common 
u grey clay. Thefe nodules feparate in pretty large and 
a fining lamina s , that admit of a new divifon into f nailer 
“ lamella s, perfectly refembing fulphurated molybdena, and 
u f aiding the paper with grey traces. By cupelling this 
u fulphurated molybdena , there are obtained 23 marcs of fiU 
u ver (184 oz.), from one centner.” 

As, from the peculiar fcarcity of this mineral* few ehc- 
mifts only may have opportunity of examining it, I under- 
took this talk the more readily : and I found by thefe re- 
searches, that it contains neither fiver , nor molybdena , and 
that it confifts of bifmuth , jnineralized by fulphur *. 

♦ See his Catalogue de la Collodion des FoJJtles de Mile de Raab. 
Torn. II. p. 419. 

A. 
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A. 

a) If this ore be tried per fs upon charcoal, with the af- 
fiftance of the blow-pipe, it runs into a globule, as fo on as 
it comes in contact with the point of the flame. That 
globule may be gradually blown off by means of the bel- 
lows, in which cafe it gives out a metallic vapour, which in 
part fettles on the coal, of a yellow colour. But if borax, 
or a neutral phofphat, be added, it feparates from the 
melting faline pearl, and leaves the latter colourlefs be- 
hind it. 

2) Twenty-five docimaftic pounds of this ore f fubjected 
to cupellation under the muffle, with four times their 
weight of lead, left behind them a globule of filver, only 
vifible by the microfcope ; but this, undoubtedly, muff have 
been furniffied by the lead. 


B. 

a) Upon fifty grains of the triturated ore I poured mo- 
derately ftrong nitric acid. It was immediately attacked 
and difiolved by it, with extrication of red vapours ; and 
the refiduum confifted of 2\ grains of fulphur. 


* That I may not be fufpe&ed of having beftowed my labour 
not upon the genuine argent molybdique of Born , I here declare, 
that the fpecimen which T examined was a fragment of the very 
individual piece, of which Born has deferibed the above external 
characters. 

f About 24-J drachms Troy-*vo eight. The German docimaftic 
centner, or one drachm, is equal to 72 French grains of the lormer 
paid de marc } which correfpond to 59,0677 Englijb .grains Troy . 


✓ 
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b) I afterwards diluted the folution with a large quanti- 
fy of water ; upon which the mixture inftantaneoufly af- 
fumed the appearance of milk, and depofited a fine, white, 
and heavy precipitate, confifting of pure oxyd of bifmuth . 

c ) The fluid feparated by filtration was mixed with mu- 
riat of foda. It continued at firft perfectly clear, but gra- 
dually it was rendered fomewhat milky ; and at the bottom 
there collected a fubtle, ponderous precipitate, the dazzling 
whitenefs of which fuffered not the leaft change by the 
day’s light, and was likewife merely oxyd of bifmuth . Had 
there exifted in it any trace of muriated filver, however 
fmall, it would have difcovered itfelf by tarnifhing the 
white colour of that precipitate, on expofure to the light of 
the day. 

Confequently, one hundred parts of this ore contain : 

n » 

Bifmuth 95 

Sulphur 5 

IOO 

From this fmall proportion of fulphur, it feems that the 
bifmuth is but imperfe&ly mineralized; hence that ore 
nearly approaches to native bifmuth. And probably on 
this circumftance depend its whiter colour, and brighter 
luftre, which fo much refetnbles that of filver recently po- 
lilhed ; and by which it is diftinguilhed, in external cha- 
racter, from the fulphurated bifmuth of Riddarhyttan , in 
JVtf?nanl(ind y which is more of a lead-grey colour. 
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XVII. 

EXAMINATION 


OF THE 

NATIVE ALUMINOUS EARTH 

from SCHEMNITZ. 

In the pit called Stepbani-Scbacbt , at Schemnitz , in Hun- 
gary , an earth was lately dug up, which is there reckoned 
to be aluminous earth, naturally <juite pure and free from 
filex. It is as white as fnow, light, crumbling, very fri- 
able ; it (tains but moderately, and adheres to the tongue*. 

I put this earth to the trial in the following manner : 

a) One hundred grains of it were expofed to a (trong 
red heat for one hour in a covered crucible. After refrige- 
ration, I obferved in it a lofs of weight of 42 grains; 
which, it is obvious, was only the weight of the particles 
of water driven out by the fire. No alteration was effected 
by this in the exterior appearance of the earth ; except that 
the pieces were made a little rifty, and diminiflied in fize. 

b) Another hundred grains of this earth were gradually 
conveyed into dilute fulphuric acid. They diffolved in it 
without effervefcence, yet accompanied by an obfervable 
difengagement of caloric. The folution proved perfedKy 
limpid ; but upon evaporation it formed a clear and tranfpa- 
rent coagulum, the furface of which, after a few days, ap- 
peared to be covered with a quantity of folitary, pyra- 
midal, cryftalline (hoots. The mafs was next drenched 


* A fuller defcri'ption of it has been given by Fichtel , in his 
Mineralogifcbe Aufsatze. Vienna, 1794* page 170. 

5 and 
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and digefted with an abundanceof water ; and then filiccoiu 
earth feparated, weighing 14 grains, when collected by 
filtering, and ignited. 

c) When the folution, thus freed from the filex, had 
been combined with the requifite portion of pot-afh, and 
cryftalli^ed, it afforded pure alum ; from which the aluminous 
earth was afterwards precipitated by means of pot-afh, and 
purified in the manner frequently mentioned. 

Hence the difeovered conftituent parts of this earthy fof- 
fil amount to : 

Ignited* Alumine . . c) 45 

Silex . b) 14 

Aqueous particles loft by ignition .... .42 

101 

The chemical knowledge of this earth is chiefly remark- 
able on this account, that hitherto, with the exception of 
fome gems, no other mineral fubftance lias been known, 
which ccnfifts of alumine and filex in fuch proportions that 
the quantity of the fifft fo far exceeds the fecond. Whereas 
in the fpecies of clay, ftri&ly fo called, for inftance in the 
porcelain clay, the alumine which they contain is ufually 
but equal to a fourth , or at jnoft a third part of the filex. 
Whence it follows, that in the above foflil, the two confti- 
tuent parts of clay are to each other precifely in the inverfe 
ratio of that, in vvhich they commonly exift in clay. 

From the above refults it is likewife evident, that this 
earth is by no means ahfolutely pure alumine , as 'has been 
fuppofed. As the only inftance of alumine of that degree 
q f purity, therefore, we muft ftill confider that earth 
which is found at Glaucha , near Halle ^ on the river Saaie y 
in fi.ngle kidney-form pieces ; although its true origin yet 
remains a problem to be folved. 

XVIII. 
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XVIII. 

CHEMICAL RESEARCHES 

INTO 

STR ONTIA NITE, 

COMPARED WITH 


IV FT FIE RITE*. 


Several properties, which ftrontianite has in common 
with thofe of IVitberite , feemed to juflify its being taken, 
when firft difcovered, for a fpecies of the native carbonat 
of barytes. However, by the circumftance of paper, dipped 
in a nitric folution of ftrontianite and dried, burning with a 
red flame, I was induced to conjeflure, that this foflil 
might, perhaps, be diftinguifhed from witherite by other 
properties. This fuppofition was ftrongly fupported by the 
refult of the chemical examinations inftituted by Sulxer 
upon this fubftance, as well as by the experiments which 
Blumenbacb has made upon animals. 


It was probably the difficulty of obtaining ftrontianite in 
fufficient quantity, that has prevented the repetition and 
confirmation of thofe experiments ; in confequence of this, 
the prefent additional eflay, tending to procure a more accu- 
rate knowledge of it, may be deemed not fuperfluous. 

* 

But in order the better to compare the properties and 
chemical relations or habitudes of ftrontianite compared 


* Chemifcbe Annalen , 1793. a B. page 189. and ditto, * 794 * 

1 B. page 99. . 

With 
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with thofe of witherite, I have thought it proper to place 
together the refults of an examination into each. 

O 

Both thefe foftils belong to thofe produces of nature, 
fhat have been difeovered only within the lad ten years. 

a ) The place *at which the ftrontianite was found the 
fird time is Strontian , in Scotland ; where this foffil breaks 
in a vein of lead, together with ponderous fpar (fulphat of 
barytes), in a mountain chiefly confiding of gneifs*. It is 
found maflive, in oblong coarfely fibrous pieces, accumu- 
lated in bundles. It is of a light green, a little tranfpa- 
rent, fhining, and moderately hard. 

Its fpecific gravity I found to be 3,675. 

According to the experiments which Blumenbach has 
made with regard to the effedts of ftrontianite upon animal 
life, it was found to polIefs nothing of the deleterious pro- 
perties of witherite ; as the former was eaten by animals 
without injury. 

b) The witherite , or native carbonat of barytes, is dug 
in the lead-mines at Angle^ark^ in Lancajhire * where, to- 
gether with the foliated, fparry barytes, it forms the gangue, 
or earthy matter, ferving as a matrix to the galena. The 
miners and inhabitants of that vicinity have been long ago 
acquainted with this mineral, denominated jjy them Rats - ; 
Jlone , as containing a poifon fatal to animals. The reafon, 

why the geognodic fituation and the true native place of 
witherite (falfely dated to be Aljlon-Moor , in Cumberland) 


* This mountain is faid by others to be granitic ; however, the 
ftony matter adhering to my fpeciraens of ftrontianite proves it ra- 
ther to be gneifs. 

con- 
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continued for fome time mifunderftood, was the conceal- 
ment pradlifed by the miners of that place, who, from its 
weight, fufpedf ed it to contain fome noble metal ; and per- 
haps alfo to the bafe intereftednefs of the ufurious dealers in 
foffils. 

The colour of witheriteis grey-white. It ufually occurs 
in confiderable maffes, and only occafionally in fix-fided 
prifms, terminated by hexahedral pyramids. Thin frag- 
ments of it tranfmit the light. Its longitudinal fracture is 
gioffy, and feebly ftriated ; but its crofs- fracture is only 
glittering and uneven* Its hardnefs is but middling ; and 
its fpecific gravity is 4,300, and therefore more confiderable 
than that of ftrontianite. 

- ♦ 

A fecond place at prefent known, where native carbonat 
of barytes occurs, is the Schlangenberg , in Siberia. There 
it is met with of a grey-white colour, in the form of a fta- 
lactitical incruftation, refembling chalcedony. 


FIRST EXPERIMENT. 

a) One hundred grains of ftrontianite in coarfe fragments, 
and put into a porcelain- veflel, were ignited during the 
fpace of two hours in a wind-furnace. Their figure was 
not fenfibly altered by this ; but their bright-green colour, 
their luftre, and tranfparency, were deftroyed. On weigh- 
ing them, while yet hot, I obferved a lofs of weight of no 
more than half a grain ; and this lofs feems to be merely 
that of the moifture expelled. 

This experiment I repeated with another too grains ; but 
expofing them for five hours to a fireof fuch intenfity, as to 
be capable of converting white marble into quick-lime, in 
1 but half that time. By this much ftronger and more tailing 

red- 
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red-heat, they loft 61 grains of weight. Hence, fubtraft- 
ing the above half grain, which, on account of the previous 
ignition, may be deemed watery parts, it follows, that fix 
grains of carbonic acid w T ere thus driven out. This burnt 
ftrontianite gave a cauftic tafte. I triturated and boiled it 
with four ounces of water, which I feparated again by fil- 
tration. The tafte of this much refembled that of frefh 
and ftrong lime-water. T wo ounces of it were put afide 
in a flightly covered glafs. After a few minutes it was al- 
ready covered with a white earthy pellicle ; which conti- 
nued to form anew for feveral days, as foon as the preceding 
had been broken by agitation, and thereby caufed to fall 
down in thin lamellas. When no more was produced, I 
collected thefe' lamellas ; and they weighed feven grains 
after drying. Diffolved vegetable alkali was then added to 
a part of the water, which had been boiled with burnt 
ftrontianite. The mixture became milky, and depofited 
carbonated ftrontian-earth in a fine pulverulent ftate. Into 
another part of that water I inftilled fulphuric acid, 
whereby a flocculent fediment of fuiphat of ftrontian-earth 
immediately precipitated. A third portion of this water 
was mixed with corrofive muriat of mercury (corrofive 
fublimate), which was immediately decompofed ; fo that 
the metallic oxyd exhibited at firft a brown-red, and, upon 
farther affufion of water, an orange-yellow-colour. 

Therefore, notwithftanding the violent ignition which 
it had fuftained, only a fmall part of ftrontianite had been 
deprived of its carbonic acid by this experiment ; while the 
other portion ftill efFervefced with acids as ftrongly as the 
frelh unburnt ftrontianite. 

b) For a comparative experiment, I fubje&ed one hun- 
dred grains of witherite in a porcelain-crucible to the fame 
degree of red-heat, and for the fame time of five hours. 

; ^ 
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Its form was no other wife changed thereby, than that its 
bulk became fomewhat increafed; but its tranfparency was 
entirely gone ; and its colour then inclined to a blueilh 
milk-white. Nor was its weight found to be confiderably 
diminifhed, by weighing it while yet hot. The water, 
that had been boiled with it, as in the foregoing experi- 
ment, could not be diftinguifhed from pure water, neither 
by the tafte, nor by re-agents. Corrofive fublimate difi- 
folved in it without turbidnefs ; and it likewife continued 
perfectly limpid, on dropping fulphuric acid into it. The 
ignited witherite alfo yielded, on the fubfequent affufion of 
muriatic acid, the fame quantity of carbojnic acid gas, 
which is extricated from it, when in the crude ftate. 


SECOND EXPERIMENT. 

a) I caufed a piece of ftrontianite , of about half an ounce 
in weight, to be expofed, in a clay-crucible, to the moft 
vehement heat of the porcelain-furnace. When the veffel 
had been returned to me, the ftrontianite was found to 
have attacked and diflolved the clayey mafs of the crucible, 
and to have run with it into a clear chryfolite-green, very 
hard, and denfe glafs. 

b) The piece of witherite , which, by way of reciprocal 
experiment, had been expofed in the fame manner to the 
fame fire, and under the fame circumftances, had likewife 
ftrongly afted on the crucible, and was converted into a 
hard, greenifti glafs, which, however, was not perfedlly 
compa(ft,but held fome air-bubbles. 

i 

I repeated this experiment, but with this variation, that 
I weighed accurately 100 grains of each of thefe two fof- 
fils ; and I alfo exactly noted the weight of the clay-cruci- 

<^2 bles, 
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hies, which had previoufly fuftained a violent ignition. By 
this vitrification the ftrontianite loft 30, and the witherite 
22 grains; which lofs of weight exactly agrees with the 
proportion of carbonic acid contained in each of thofe mi- 
nerals, as will appear from the fequel. 


THIRD EXPERIMENT. 

a) In order to afcertain the habitudes of ftrontianite , 
when expofed to the degree of heat requisite to the baking 
of porcelain, and debarred from immediate contact with the 
crucib T e, I inferted one piece of it, weighing 160 grains, 
into a cavity made in a compact piece of charcoal, and 
trlofcd that cavity with a ftopper, like wife made of char- 
coal. This piece of charcoal was then floured in a well 
luted melting-pot, which l ordered to be put upon that 
part of the porcelain furnace, where the fire a£ts in the 
moft intenfe degree. Upon opening the pot, which was 
brought to me from the furnace while yet warm, I found 
the outfide of the coal in part confirmed*, and hence lef- 
iened in its volume } but the middle and inner part was not 
in the lead impaired. The ftrontianite which had been in- 
clofed in it and burned, re-appeared in its former lhape, 
without ar.y mark of fufion ; but with fome diminution of 
its brightnefs. Its hardnefs feemed to have increafed, rather 
than decreafed, and the colour was outwardly changed to a 
grey. The lofs of weight amounted to 4.9 1 - grains, making 31 
in the hundred } and by this it appears, that the ftrontianite. 


* This phenomenon I have always obferved, when employing a 
fimilar apparatus. The pores of4fte crucible are probably more 
opened by th^ve heme nee of the heat ; fo that fome confumption 
of the coal may take place on the outfide. 

had 
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had now been entirely deprived, both of its flight portion 
of water, and likewife of all its carbonic acid ; as will be 
^confirmed by the fucceeding experiments. 

When it had been reduced to powder, and twice 
hoiled with water (one pound of the fluid each time), it en- 
tirely difTolved in it; leaving only an inconfiderable refi- 
due, which, befides feme adhering coal-duff, chiefly con- 
fided of lamellas of carbonated ftrontian, which was ra- 
pidly regenerated. 

t 

In the firft of thefe deco£lions, which immediately after 
filtration had been preferved in a flopped glafs bottle, there 
appeared cryftals in half an hour’s time, which vifibly in- 
creafed, and formed an exceedingly beautiful group. Thefe 
cryftals were clear- and tranfparent, of a needle-fhaped 
figure, and aggregated in filiform, knit, or interwoven 
planes. The whole of them bore refemblance to the cryf- 
tals of muriated ammoniac : or rather, confidering the 
moftly upright and ceilularly implicated facets, which are 
formed by the accumulation of plumofe cryftals, it refem- 
bles the native filver of Potofi, dqndritically cryftallized in 
large laminas. 

However, this cryftallization of calcined ftrontian-earth 
in Ample water, without the accefs of other extraneous 
fubftances, is on its own account highly remarkable ; even 
without noticing the beauty of its cryftals. This pheno- 
menon is entirely new, and the firft inftance of an artificial 
cryftallization of a fimpie earth in mere water. 

The fecond decodfion of the burned ftrontianite, that 
was kept in another glafs, likewife afforded, after a few days, 
fome folitary cryftals. Thefe, however, had not the plu- 

3 m'oft 
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mofe appearance of the foregoing, but were minute, ob~ 
l°ng, quadrangular plates, lharpened on the edges. 

The water decanted, proved dill of a ftrong cauftic 
tafte, and depofited carbonat of ftrontian, when carbonated 
alkali had been dropped into it. The cryftals themfelves 
affected the tongue with the like corrofive tafte. By expo- 
fure to air, thev turned opake and milk-white. A part of 
them, immerfed in. muriatic acid, difiolved in it ; yet no air 
at all was developed ; and at the fame moment I obferved 
acicular cryftals of muriated ftrontian-earth fhooting in the 
folution. 

By treating wither it e , on feveral repeated experiments, 
in crucibles formed of charcoal, for the purpofe of depriving 
it entirely of its carbonic acid, I could never completely 
fucceed. That foffil penetrated, and in fome manner con- 
fumed the fubftance of the charcoal ; and it was again 
found at the bottom of the outer clay-crucible, in a ftate 
of femi-fufion. 

FOURTH EXPERIMENT. 

a) As, in thefe experiments, I had given the preference 
to muriatic acid, I firft endeavoured to afcertain what quan- 
tity of it would be required to diffolve a certain portion of 
ftrontianite. With this view I mixed IQO grains of muri- 
atic acid, of 1,140 fpecific gravity, with 50 grains of water, 
and introduced into this menftruum pure fragments of ftron- 
tianite, weighing, in the whole, 62^ grains. After the 
acid had been fully faturated with it, without the aftiftance 
of heat, there remained feven grains; hence 55 \ grains were 
difiolved and fpent in the faturation of the acid. The acftion 
of the acid was vigorous, and the folution proceeded with a 

pretty 
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pretty ftrong eftervefcence. It was necefiary to weaken 
the muriatic acid with half its quantity of water, becaufe, 
when concentrated and alone, it (hews but a weak operation. 

s'. i • 

. Guided by this experiment, I took a quantity of muriatic 
acid fufncient to diilolve 100 grains of ftrontianite, an! 
having diluted it with half its quantity of water, I put it 
upon the balance, and equipoifed it on the other fcale. 
Thefe 100 grains of ftrontianite were then gradually con- 
veyed into the menftruum, and thus the weight of the carbo- 
nic acid, difengaged, was found to be 30 grains. 

Therefore, Jirontianite contains, in an hundred parts, 

Strontian earth 69 \ 

Carbonic acid . . . ... 30 

Water . £ 


100 

b) To find in the comparative experiment, which I intended 
to make with witherite , the proportion of muriatic acid re- 
quifite to its folution and faturation, I prepared a mixture of 
100 grains of muriatic acid with 200 of water; this degree 
of dilution being necefiary, to render that acid capable of 
afting’with full energy upon that mineral, and producing a 
clear folution. Into this mixture were then put 76 grains 
of witherite, in coarfe pieces. The faturation of the acid 
was accompanied by a ftrong eftervefcence, and only three 
grains remained undiffolved. One hundred grains of muri- 
atic acid, therefore, required 73 grains of witherite, to be 
completely laturated ; and, consequently, 17* grains more 
of it than of ftrontianite. 
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* 

In confequence of this proportion of . muriatic acid to 
witherite, I now introduced 100 grains of this foflil into a 
fuiHcient quantity of that menftruum, which alfo I previoufly 
brought to an equilibrium upon the balance. When its fo- 
lution was accornplifhed, the quantity of carbonic acid gas 
efcaped amounted to 22 grains. 

Hence, in hundred parts of witherite are contained. 

Barytes 78 

Carbonic acid . . . 22 


IOO 

FIFTH EXPERIMENT. 

a) If the muriatic folution of Jtrontianite be in part evapo- 
rated by a low heat, the middle , or earthy fait, will (hoot in 
it into fine, Iongifh, n,eedle-fhaped, but often, likewife, into 
larger prifmatic cryftals, which continue perfe&ly dry in 
the air, but readily diffolve in water. 

If, upon thefe cryftals, a fufticient quantity of ardent fpirit, 
not too much dephlegmated, be poured, and put in a warm 
place, they are diftolved by it. The alkchol acquires, by 
them, the property of burning with a pleafing carmine-red 
flame, if printing-paper, cotton, and fu.ch loofe bodies are 
moiftened with it, and fet on fire. 

V) The muriatic folution of witherite , on the contrary, 
yields oblong hexagonal tables of a much more confiderable 
fpecific gravity ; and likewife thefe cryftals require a greater 
quantity of water to be diftolved than the others. Their 
folution, in weak fpirit of wine, when fet on fire, does not 


ex- 
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exhibit the leaft trace of the red colour in the flame, by 
which that of ftrontianite is fo remarkable. The ardent 
fpirit burns, in this cafe, only with a yellowilh-white flame. 

SIXTH EXPERIMENT. 

a) The folution of ftrontianite , in nitric acid, is likewife 
eafily effe&ed. Out of 100 grains of the foffil employed, 
30 grains of carbonic acid gas were difengaged, as took place 
in the fourth experiment, by means of the muriatic acid. 
The nitrat of ftrontian, which is afforded by this folution, 
when brought within a fmaller compafs, by a flow evapora- 
tion, forms cryftals, which are clear and permanent in the 
air, the fundamental figure of which feems to be the double 
quadrilateral pyramid (octahedron), with its ufual variations. 

b) Nitric acid, employed for the folution of witherite , 
muff be more liberally diluted with water, to prevent the 
too rapid formation "of the cryftals, which would otherwife 
take place. Thefe, likewife, feem to be nearly octahedrons ; 
they are, however, lefs diftin£t, and, in part, more of a ta- 
bular figure. They are, befides, diftinguifhed from thofe 
of ftrontianite, by being lefs clear, and by their dull and 
opake appearance. 

SEVENTH EXPERIMENT. 

r , 

a) By acetic acid ftrontianite is acted upon with little 
energy. I boiled vinegar, diftilled and concentrated by 
freezing, upon finely ground ftrontianite, and gently evapo- 
rated the liquor filtered off from the undiffolved reildue. 
It afforded fmall and clear cryftals, that did not deliquefce in 
the air, and the figure of which appears to confift of thin 
rhombic tables* 


b) An 
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b) An acetic foliation* of witberite , prepared in the fame 
manner, affumed, at a raifed temperature, a tenacious con- 
fiftence, and congealed upon cooling into a mafs, refembling 
zeolite of the fine fibrous texture. Another folution of this 
kind, which I left to evaporate fpontaneoufly in a fhallow 
difh under free accefs of air, I obferved to have cryftallized 
in recumbent, very beautiful, ramified dendritic figures of a 
milk-white colour; or, ftri&ly fpeaking, it dried in that 
form. When this acetite of barytes had been rediffolved in 
water, it then (hot into regular and permanent cryftals, 
forming long, thin, quadrilateral columns, obliquely trun- 
cated at their ends. 

EIGHTH EXPERIMENT. 

a) Upon 60 grains of pulverized ftrontlanite , introduced 
in a retort, I poured, by degrees, two ounces of concentrated 
fulphuric acid. The firft portion that was affufed caufed a 
great frothing. The contents of the retort were then 
brought to boiling in a fand-heat. After cooling, the earth 
was found entirely diflolved, and the folution colourlefs. 
But it is again decompofed, as foon as any water is added. 
If only a few drops of w r ater are inflillcd into it, it coagu- 
lates, and becomes milk-white. One fingledrop of this fo- 
lution, thrown into four ounces of water, renders this laft 
turbid, and fulphated ftrontian-earth falls down. 

The concentrated folution afforded, after fome days, fmall, 
bundled, and ftellated cryftallizations, the radii of which, 
as it feemed, were formed by minute quadrangular columns. 

b ) In like manner, 60 grains of witberite were combined 
with two ounces of ftrong fulphuric acid. A great effer- 
vefcence enfued ; and, with the afliftance of boiling heat, a 
complete folution, as clear as water, was like wife, in this 

I cafe, 

i • 
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cafe, produced. Some days after, the greateft part of this 
folution formed a cryftalline mafs, of very tender fibres. 
This folution was alfo immediately decompofed by the ad- 
mixture of water, and fulphat of barytes precipitated. 

NINTH EXPERIMENT. 

a) I decompofed a folution of 100 grains of ftrontianite 
in muriatic acid, previoufly diluted with fufficient water, 
by means of mild Vegetable alkali. The earth again took 
up from the precipitating medium that quantity of carbonic 
acid, of which it was deprived during its folution in the 
muriatic acid. When edulcorated and dried, it again ap- 
peared with its former weight of 100 grains. 

b) Witherite exhibits, the very fame habitude in this 
point. From 100 grains of it, difiolved in that acid, and 
afterwards precipitated by carbonat of pot-afh, I likewife 
recovered 100 grains. 

TENTH EXPERIMENT. 

It is, however, to be obferved, that in thefe combinations 
of the refpe&ive earths of the ftrontianite and witherite 
with carbonic acid, made by art, this lafi; condiment part is 
not fo obftinately retained by them in a read-heat, as it is 
when both exift in their natural ftate. 

a) For, when I expofed 100 grains of precipitated ftron - 
tian-earth to intenfe red-heat during two hours, when upon 
this I boiled it in two ounces of water, and triturated two 
grains of corrofive fublimate, with the v/ater filtered off 
from that deco&ion, the mercurial oxyd would not diffolve 
in it, but feparated of a yellow-brown colour. 


* The 
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The lofs of weight, fuftained by the ignited flrontian- ;<] 
earth, I could not determine with certainty, part of it hav- 
ing united with the body of the crucible. But the diminu- ( 
tion of weight cannot have been of great importance ; fince 

the torrefied earth ftill vehemently effervefeed with acids. 

■ 

b) Thofe 100 grains of earth that had been precipitated 
from the folution of witherite , and were ignited in the fame 
manner, adhered to the crucible with ilill greater force. ; 
The water, with which that earth was boiled after its igni- 
tion, nearly in the fame manner (tf) precipitated the metallic 
oxyd from the fublimed corrofive muriat of mercury. Like- 
wife the folution of the precipitated earth in an acid, when 
poured upon it, was flill attended with effervefcence. 

ELEVENTH EXPERIMENT 

Neither the folution of ftrontian earthy nor that of wi- 
therite . , is rendered turbid in the lea ft degree, or otherwife al- ; 
terea by cauflic ammoniac, even when affuled in great excefs. 
But as foon as the flighted portion of an alkaline carbonat 
is afterwards fuperadded, an immediate precipitation takes 
place. 



TWELFTH EXPERIMENT 

* 

a) Into a muriatic folution of 100 grains of firontianite I 
dropped concentrated fulphuric acid, adding it, by degrees, 
and till no more precipitate fell down. This, when duiy • 
wafned, and deficcated in the air, amounted to 1 14 grains. 
Of this fulphat of ftrontian-earth I digefted 40 grains, in a 
boiling heat, with eight ounces of water. The undiflolved 
refidue, collected after cooling and dried, was found to 
weigh 37f grains. Therefore, grains were diffolved by 
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eight ounces of water, which, folution, upon the addition of 
carbonated alkali, yielded a tender precipitate. 

b) One hundred grains of witherite difTolved in muria- 
tic acid, and precipitated by the fulphuric, furnilhed I20| 
grains of fulphat of barytes, after being waffled and dried in 
the air. 


It is, then, evident, by the refults of thefe experiments, 
that there fubfifts an abfolute and natural difference between 
the earth of ftrontianite and that of witherite , or of barytes 
in general. For, although both thefe fpecies of earth feem 
to be nearly of the fame nature, with refpeft to their rela- 
tions to the fulphuric acid, as well as to the force with which 
they retain the carbonic acid in the fire ; neverthelefs many 
more circumftances exift, which indicate their effential dif- 
ference. Thefe are, principally, — the lefs fpecific gravity of 
ftrontianite compared with that of witherite ; the difference 
of the habitudes of the carbonic acid combined with both of 
them; the various form of the cryftals produced by the com- 
bination of thefe earths with the nitric, acetic, and, above all, 
with the muriatic acid ; the power of ftrontian-earth to 
cryftallize in fimple water; and principally, alfo, the red 
colour, which the earth of ftrontian imparts to flame in. 
various ways of preparation. 

Since, therefore, the ftrontian-earth is peculiarly diftin- 
guifhed by the above enumerated properties, as well as in 
other refpecls, there is nothing that can prevent it from be- 
ing acknowledged and eftablilhed as a new 7 didindt^ and 
fimple earth . 
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I HE foffil brought into notice, by the name Lilalite , Wa§ 
firft taken for a fpecies of gypfum, and then for a fpecies of 
Zeolite. The firft account publifhed of it is that of Born , 
in the Chemifche Annalcn^ 1791 , B. 2. S. 196, where he writes 
of it as follows. 

v ' , , 

u At Rozena , in Moravia, there are found, between blocks 
Cl of granite, uncommonly large and heavy mafTes of a 
“ denfe violet zeolite, whofe texture, like that of the aven- 
tc turino, exhibits white fhining lamellas, that, at the firft 
tc view, might be looked upon as micaceous particles. But 

thefe, on more accurate inveftigation, are found to be 
u nothing elfe but white lamellas of zeolite, having the 
<c luftre of the mother of pearl. When ignited between 
u coals* it fufes to a porous flag. In a ftrong fire it runs 
<c into a denfe, white glafs, refembling wax. At an in- 
cc creafed heat its colour difappears, which laft feems to 
tc originate from manganefe. Some pieces of this foflil are 
firmly implanted on quarz ; others are traverfed by granite; 
but, for the moft part, it is perfe&ly pure, and its chief 
conftituent part is filex. 


* Beobachtungen und Entdeckungen aus der Naturkunde , vol. v. 
1 St. S. 59. 
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To this defcription, given by Born , I may add, that the 
hardnefs of this ftone is but inconfiderable, as it may be fcrap- 
ed with the nail of the finger. Notwitftanding this, it is ca- 
pable of fome polifh when cut into plates* ' 

> 

Its fpecific gravity is but middling, viz. 2,816 * 

The opinion of thofe, who thought it to be a fpecies of 
gypfum, (fulphat of lime) I found totally unfupported. But 
how juftly this foflil may be ranked with the zeolites, will 
be underftood from the refult of the prefent analyfis, the fub- ' 
jedt of which was its amethyft-red variety. 

A. 

a) When this foflil is heated to rednefs upon charcoal, 
before the blow-pipe, it firft frothes up moderately, but foon 
after it runs into a perfectly fufed milk-white pearl, which, 
in moft of its parts, is tranfparent ; but, if broken by the 
hammer, yields fragments entirely clear. 

b) By a neutral phofphat it is gradually diffolved, and 
then it fufes into a femi-tranflucid white pearl. 

c) Vitrified boracic acid (glafs of borax) diffolves it more 
readily, and fufes with it into clear colourlefs fpherules. 

d) On melting it with foda, in the filver fpoon, it mo- 
derately boils, and a mafs, fpeckled red and blue, is pro- 
duced. 


* The external charafters of Lepidolite are defcribedby Karfien , 
loc. cit. pag. 71. 


e) Expofed 
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e ) Expofed to red-heat, in a fmall crucible, for half art 
hour, it lofes its amethyftine colour, and that of a light 
ifabella fucceeds 

B* 


a) Four hundred grains of the levigated foffil, mixed with 
the fame quantity of carbonated pot-afh, were expofed to a 
moderate red-heat, in a porcelain crucible, for two hours. 
They did not fufe, but concreted into a confiderably firm 
mafs, which, being removed from the veflel before cooling, 
had a dark verdigris colour, and in fome parts an amethyft 
red. Water which was poured upon it, after grinding, be- 
came tinged of a deep grafs-green* A few drops of nitric 
acid changed this green colour to a rofe-red. But as foon as 
fulphureous acid has been added, it immediately deftroy- 
ed this laft colour, and the fluid, under examination, was 
rendered colourlefs. This change of colour, therefore, in- 
dicated, that the red colour of the foffil is owing to a por- 
tion of manganefe. 

1 ) I faturated that alkaline fluid with muriatic acid, added 
to excefs, and the folution of the foluble parts was affifted by 
digeftion. This muriatic folution, exhibiting a bright yel- 
low colour, was feparated from the filiceous earth by filtra- 
tion ; which laft proved very much inflated, and, when 
wafhed, deficcated, and ignited, weighed 212 grains. 

c) After the muriatic folution had been concentrated, by 
diftillation from a retort, it ftill depofited fom z filiceous earth , 
amounting to four grains after ignition. By its fublequent 


* Concerning the habitudes of Lepidolite, in the fire of the 
porcelain-furnace, fee N. 54 of the ift Elfay. 


combi- 
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combination with Pruilian alkali, a dirty blueifh precipitate, 
of a woolly flocculent form, was thrown down, which, upon 
ignition, gave a refidue of four grains, confifting of inter- 
mingled light-brown and grey-White particles. This re- 
fidue w^as little, if at all, attracted by the magnet. When 
fufed with phofphated alkali, it formed a milk-white 
and femi-tranflucid pearl. Glafs of borax gave it firfl a green, 
and then a garnet red colour. Soda produced with it a black 
fcoria, in which, with the help of the microfcope, extremely 
minute, fiiver-white metallic globules could be feen. 

The portion of iron that was contained in the quantity 
of prufiiated pot-afh, requifite to effedt that precipitation, 
makes one grain \ which being fubtracded, there remain 
three grains for the iron and the manganefe, conftituting the 
metallic contents of the ftone. 

d) I now mixed the folution with cauftic ( pure) ammo- 
niac. A copious precipitate, in the form of flour-pafte, fell 
down, which I directly feparated by filtering. When 
edulcorated, dried, and expofed to gentle red-heat, it was 
found to be aluminous earth, of 152 grains in weight. 

e ) The fluid remaining, after the feparation of the argil, 
was combined with carbonated alkalis; but no new precipi- 
tate enfued. Therefore, I evaporated the liquor to drynefs, 
difiolved again the feline mafs in water, and collected the 
flight portion’ of earth which then feparated. It weighed 
three grains, confifting of two grains of filex and one grain 
of alumine. 

In the above decompofed 400 grains of the foflil, there- 
fore, exifted : 

R 


Ignited 
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Ignited filex . . B. b) . . .212 

c) . • • 4 

e) . . . 2 

Alumine • . */) . * . 15 2 

*)■••• 1 

Manganefe and 
oxyded iron . r) • • ♦ . . 3 


374 

Which gives for hundred parts, 


S/Z?# 54)5° 

Alumine 38,25 

Manganefe and oxydofiron . 0,75 

93 > 5 ° 

Lofs in aqueous particles 6,50 


ICO 

c. 

As the fufibility of lepidolite, without addition of any 
extraneous fubftance, induced me to fuipeft, that, among 
its conftituent parts, fome calcareous earth might be found, 
I rcfolved to repeat its analyfis. 


. 218 gr, 

• 153 


For this reafon, I again fubje£ted 400 grains of it to the 
lame analytical procefs. Having feparated the filiceous earth, 
the quantity of which was the fame in proportion with that 
of the firft procefs, I treated the folution, then obtained, 
with mild vegetable alkali, and at a raifed temperature. The 
precipitate produced in the procefs, and waftied, was divid- 
ed into four equal parts while yet moift. 
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ifiiort repofe, a reddifh-grey fedirnent fell down, which, care- 
fully colledted and dried, weighed half a grain, and readily 
fufed upon charcoal to a black-grey fcoria. When a fmall 
portion of this laft had been thrown into melted phofphoric 
fait, it gradually diffolved, and gave a green tinge to the 
faline bead. But when the whole of it was put in, the 
fmall globule loft its tranfparency and affumed a blue colour. 
At the fame time a very minute grey-white metallic grain 
became difcernible, which, when feparated from the fphe- 
rule, would not obey the magnet. As that metallic bead 
hardly weighed 3 \ of a grain, it would not admit of farther 
inveftigation. Perhaps it was phofpat of iron. The faline 
bead, by imbibing moifture, was again diverted of its blue 
colour, and turned brown-red* 

The fulphuric folution, left in a colourlefs ftate, after the 
reparation of the above depofition, was committed to fpon- 
taneous exhalation; and it then Ihot, by degrees, into 
perfedl cryftals of alum. At laft there remained a thickifh 
refidue, which, previoufly diluted with water, and warmed, 
I combined with vegetable alkali. A flight quantity of a loofe, 
whitifh precipitate fell down of 3 grain in weight, when 
edulcorated and dried. By expofure to air, it acquired a 
brown colour, and by ignition upon charcoal it became 
black. Treated with a neutral phofphat, with the 
afliftance of the blow-pipe, it foon melted to a fmall globule, 
which, by turns, appeared colourlefs, when afted on by the 
inner flame, and amethyft-red, by the outer-flame. Thus 
it proved to be manganefe. 

b ) Upon another fourth-part of the precipitate, vinegar, 
diftilled and concentrated by freezing, was afFufed, and de- 
canted again from it, after 12 hours. In order to try this 
acetous liquor for calcareous earth, it was divided into three 
parts, each of which was feparately treated ; one, with 

R 2 exalte 
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oxalic acid\ another, with oxalat of pot-ajh ; the third with fuU 
pkuric acid . But in no cafe any indication of lime was ob- 
fervable ; all thefe three trials remaining perfe&ly clear. The 
acetous folution merely contained fome of argil, which I 
precipitated from it by pot-afh. 

c) The third portion of the precipitate, likewife before 
drying, was introduced into heated caufic alkaline lye : it 
liquefied in it, leaving a fmall brownifh refidue, confifting 
of the above mentioned metallic ingredient of the ftone, to- 
gether with a flight trace of filex. 

d) Laftly, the remaining fourth-part of the yet rnoifl pre- 
cipitate I fuffered completely to deficcate in a warm place. 
The earth was of a milk-white, and weighed 54 grains. It 
loft nothing of its colour, and but little of its bulk, by a 
ftrong ignition for two hours in a fmall and covered crucible. 
But its weight was the more diminifhed, as it then weighed 
37l grains on] Y • 

Therefore, the refult of the firft analyfis was confirmed, 
as to the main point, by this fecond decompofition of lepi- 
dolite. 

But the total abfence of calcareous earthy in the mixture 
of this foflii, is highly worth remarking. For filex and argil, 
when in their pureft ftate, are abfolutely infufible in any pro- 
portion Of the mixture ; but become fufible, when lime in a 
proportionate quantity enters into the combination. On the 
contrary, the lepidolite, confifting merely of filex and ar- 
gil, and without any portion of lime, is of fo eafy fufion, 
that it properly may be reckoned among the moft fufible ftones. 

In many cafes, the metallic oxyds, indeed, likewife acft as 
powerful fluxing media; yet, in the prefent inftance, the 

metallic 
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metallic portion is too fmall to be capable of being con- 
fidered, with any degree of probability, as the caufe of the 
fufibiiity of this foflil. 

Is there, perhaps, in thofe argillaceous ftones that fufe in the 
fire, without any admixture either of abforbent earths or of 
metallic calces being found in them, fome hidden principle, 
promoting their fufion, which is hitherto unknown, and is 
of a volatile nature? Fel-fpar affords an infiance of them. 
This fione, while continuing in its natural unaltered ftate, 
runs into a glafs; whereas porcelain-clay, which refults 
from its decay, is infufible in the highefi degree. There- 
fore, it might net feem unreafonable to fuppofe, that during 
this, tranfition of verifiable fel-fpar into infufible clay, fome 
volatile fubftance, as yet unknown, and capable of promot- 
ing fufion, might efcape; did we not, on the contrary, find, 
by experience, that vitrified fel-fpar, if again expofed to fire, 
enters sgain into fufion, in the fame manner as it did the 
firfi time. 

It remains yet to'inveftigate, whether the lepidolite is 
juftly ranked, as Born would have it, among the' zeolites. 
When we attempt, in the mineralogical fyftem, to feparate 
and to determine the various fpecies of fouils, not in a vague 
manner, but according to fixed characters ; the queftion 
is, then, in which of its properties does the fpecifical cha- 
radfier of zeolite confift ? I think, in the following : that 
it is moderately hard, and gives no fparks with fteel ; 
that, urged by the flame upon charcoal, it is rendered milk- 
white and opake, fwelling much at the fame time, and 
forming ramofe excrefcences, yet without actually fufing 
into a globule; and that, befides the filiceous and aluminous 
earths, the calcareous, likewife, is an efieiitial confiituent 
part of it. The mother-of-pearl-like lufire, the gelatinous 
coagulum, which it forms with acids, and its phofphorefcent 

r 3 nature 
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nature on ignition, cannot be confidere'd as any of its eflbn-r 
tial properties. 

Since, therefore, the prefent foflil does not (hew the 
fame appearances upon charcoal as the zeolite, but as it 
intumefces but moderately, while, at the fame time, if fufes 
into a perfect, and, in part, tranflucid, round globule; and, 
moreover, as it is abfolutely dcflitute of lime for one of its 
conftituent parts, thefe facts afford fufficient ground- to 
diftinguifh it from zeolite, in the fyjftematical arrangement 
of foffils, and to rank it as a diftincSt fpecies. 

As I entertained fome doubts whether the name Lilalite , 
given to that foflil at its firft introduction into public notice, 
would bear found criticifm, I recommended, in its ftead, the 
denomination of Lepidolite (fcale-ftone), for its fpecific name j 
becaufe this foflil fhines on its fracture like an aggregate of 
minute fifh-fcaies*. 

A particular foflil has lately been difcovered in the vici-- 
nity of the lepidolite, which confifts of long columnar 



# A more accurate account of the native place of Lepidolite, to- 
gether with a full defcriptionof itsexternal chara6ters, may be fecn in 
FichteVs Minera J ogifche Aufsactze, Vienna, 1794, page 226. There ,1 
the author alfo endeavours to defend the name Lilalite , given to 
this (lone by its firft difcoverer, the Abbe Poda y of Neuhaus t againft 
mine, Lepidolite. But, in my opinion, that appellation is erroneous : i 
ift, becaufe it is againft the common rule to derive the names of 
fpecies from colours, fince thefe are changeable, and fince even 
this very foflil has already been met With, in various (hades, of 
'violet blue y auiethyjl red , and 'white , befides the lilac colour, of ^ . 
which the difcoverer firft found it. 2dly, Becaufe the word 
Lilalite , being compounded of the Arabic ( Lilac } Lilach J , and 
the Greek ( Lithos y (tone), is a nomen hybridum. 
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cryflals, longitudinally ftriated, and tranfverfing grey-white 
quarz, and occurs, with various degradations, of a pale- 
red colour, in fome fpecimens palling into the ifabella, and 
into green. This mineral was pretended, by fome, 
to be cryftallized lilalite : but, even without having yet 
performed a perfect analyfis of it, I am already convinced, 
that it by no means belongs to that foflil, but to the jhor - 
laceous beryl, (fhorlite, — by Kirwan) ; with which it agrees 
not only in its extarnal appearance, but alfo in its habu 
tudes, in the dry way. 
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The Cimolic earth (Cimolia Plinii), or the Cimolite, as 
I (hall call it for the fake of brevity, belongs to thofe bo- 
dies of the mineral kingdom, of which an hiftorical know- 
ledge has, indeed, reached our age, from the writings of 
ancient daffies, fuch as Theophraftus , efpecially, Diofcorides 
and Pliny ; but a familiar acquaintance with them has gra- 
dually been loft fince the time of thofe authors. We learn 
from the works of thofe old naturalifts, that the Greeks, as 
well as the Romans, beftdes its medical ufe, employed the 
cimolic earth for technical purpofes, in the preparation and 
cleaning of their fluffs and wearing apparel. This is 
{hewn, among others, in the following paffage of Pliny* : — 
Greta plur a genera. Ex iis Cimcliie duo ad jnedicos perti - 
nentia : candtdum et ad purpurijjian inclinans . And having 
firft mentioned its various applications in medicine, he thus 
continues : Eft et alius ufus in veftihus . Nam farda y 

qua adfertur e Sardinia , candidis tantum adfumitur y inutilis 
verficoloribus : et eft viliffima omnium Cimolia generum. 
Pretiofior Umbrica, et qua?n vocant Saxum. — Primu?n ab- 
luitur veftis Sarda, dein fulphure fuffitur : mox defquamatur 
Cimolia , qua eft coloris veri. Fueatus enim deprehenditur y 
nigrefcitque y et funditur fulphure Veros autem et pretiofos 


* Hift. Natural, lib. xxxv. chap. lvii. 


CO- 
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colores emollit Cimolia , et quodam nitore exhilarat contriftatcs 
fulphure , 

What later writers have mentioned concerning cimo~ 
lit z (Agricola* for inftance), are mere compilations taken 
out of thofe ancient authors. Tournefort , however, is to 
be excepted, who certainly faw it in his travels through the 
Levant, but has erroneoufly taken it for an earth of the 
calcareous kind, djftinguilhed from common calcareous 
earth, as lie thought, by its foapy fatnefs. 

It is by the. kind communication of John Hawkins , Efq . 
who, in his voyage to the Grecian iflands, made for the ad- 
vancement of Natural Hiftory, has colledled the genuine 
cimolic earth on the ifland Cimdo itfelf, or Argentiera , as it 
is called at prefent, that I have been enabled to revive the 
knowledge of this foflil, hitherto loft both to Natural Hif- 
tory and Technology, and, at the fame time, to undertake 
its chemical analyfis. 


The colour of cimolite is a light grey ifti- white-, in- 
clining to pearl-grey. But this colour is fomewhat changed 
by expofure to air, where it acquires a reddifli tint. It is, 
therefore, probable, that the cimolia ad purpuri(fum incli- 
nans , of Pliny , as well as his Candida , are both one and the 
fame fpecies ; fince the firft, or the externally reddifh one, 
is, on the fradlure, as white as the fecond. 

Cimolite is found majjive , and probably it occurs in vaft 
ftrata. Its fradture is earthy , uneven , and its texture more 
or lefs Jlaty . It is thoroughly opake , and does not ftain 


De Natura FoJJilium f lib, ii. 
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confederacy. When fcraped with a knife, it yields {havings, 
like fteatites, and the abraided furface is f?nooth> and of a 
greafy luftre . It adheres pretty firmly to the tongue. 

Yet this flone, though it is fo foft as to be fcraped by the 
nail, is but with difficulty broken, ar.d, in confequence of 
this tenacity, not eafily pulverized. 

Its fpecific gravity I found exactly double that of wa- 
ter ; that is, 2,ooo. 

Small milk-rwhite cryftailine grains of quarz are found 
here and there fingly difleminated in its fubltance. 

The flaty texture, which, in the dry pieces of cimolite, 
is often but confufedly, perceived, appears moft diftin&ly 
when they are fteeped in water. Cimolite is immediately 
penetrated by water, and it then developes itfelf into thin 
laminae, of a curved-flaty form. 

Cimolite, if triturated with water, difiolves into a foft, 
pap-like mafs, though not flippery in the ftr'uSl fenfe. An 
hundred grains of it, ground with three ounces of water, 
aflumed the appearance and confiftence of a thickifh cream. 
When this mafs is left to deficcate in the grinding-diflh, it 
detaches itfelf from its fides, in hard-dried, ribbon-like, 
and fomewhat flexible bands. In this ftate, cimolite is 
pulverized with {fill greater difficulty than before. 


In order to obtain fome knowledge of the efficacy and 
utility of cimolite, in a technical view, I partially greafed 
finaL pieces of filk and woollen cloth with oil of almonds, 
and covered thofe oily fpots, on both fides, with cimolite, 

work- 
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worked by grinding with water to the thicknefs of a lini*« 
ment. They were then expofed to dry in the air. The 
next day I dipped thofe fluffs in water, arid faw, with fur- 
prize, that, by a flight wafhing, the cimolite, together with 
all the grcafy fpots to which it had been applied, were re- 
moved, without leaving the flighted trace. After drying, 
the fluffs were again found pofleffed of their former cleanli- 
nefs, and the original beauty of their colours completely 
reflored. 

Trivial and imperfecl as this experiment was, it ferved, 
however, fully to confirm the technical ufe of cimolite, ex- 
tolled by the ancient writers : and hence, too, it appears 
much to furpafs the bell tnglifn fuller’s earth. To revive 
the importation of cimolite, as an article of merchandife, 
would therefore be very defirable for the manufactures fub- 
fervient to our clothing, as well as for common ufe ; ef- 
pecially for precious fluffs of delicate colours, that will not 
well bear the agency of acids and alkaline foaps. Whence, 
alfo, the inhabitants of Argentiera make as much ufe of it, 
in the wafhing and bleaching of their fluff's, at this very day, 
as in remote ages. 


To acquire a chemical knowledge of cimolite, I made 
the following experiments. 


A. 

a) Hundred grains of cimolite, in entire pieces, were 
expofed, for half an hour, to the fire of the wind-furnace, 
in a covered crucible. After cooling, it was found grofsly 
fplit into flaty fragments, of uneven furfaces. This was 
accompanied, at the commencement of ignition, with a fur- 
prifingly flrong noife. The cimolite acquired, at firfl, a 

brown- 
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brownifli-grey colour, which, however, again disappeared. 
It loft 12 grains in weight. 

b) Ignited, alone, upon charcoal, before tlie blow-pipe, 
it firft turns dark-grey ; but, after complete ignition, it 
again becomes white. . 

When cimolite is conveyed into phofphoric falt y already 
fufed, it is gradually diffolved by it, and runs into a colour- 
lefs pearl. 

Glafs of borax , likewife, diffolves cimolite ; but is tinged 
by it of a light-brown. 

Soda fufes with it into a milk-white globule *. 

i 

B. 

Hundred grains of cimolite were triturated with water, 
and treated with 300 grains of ftrong fulphuric acid, by 
which management the white colour of the blended mafs 
was changed to a pale flefti-red. For the purpofe of fe- 
parating the Siliceous earth, I evaporated the mixture in a 
warm temperature, covered it again with water, and fub- 
jedted it to digeftion. However, it continued turbid and 
muddy ; fo that 1 could not fully fucceed in feparating the 
filex. I, therefore, employed that mixture to convince my- 
felf of the abfence, or prefen.ee, of magnefia, among the 
conftituent parts of that foflil. With this view, I faturated 
it, with the afliftance of heat, with mild calcareous earth, 


* The habitudes of cimolite, in the fire of the porcelain-furnace, 
have been rhentioned at No. 27 of the firft eftay. 
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and reduced the fluid, when filtered, to a {mailer bulk, by 
evaporation ; carefully removing, at the fame time, the 
felenite, as it appeared. Yet no trace of fulphat of mag- 
nefia was perceptible. 


c. 

f 

a) Two hundred grains of cimolite, mixed, and ignjted 
with thrice their quantity of cauffic pot-afti, afforded, after 
cooling, a blueifh, and greenifh- white mafs. From this, 
when foftened with water, the undiflolved part was fepa- 
rated by filtering. 

b ) The alkaline liquor had no colour. It at firft con- 
tinued clear, on being faturated with fulphuric acid ; but, 
at a raifed temperature, it coagulated to the confiftence of 
jelly. Upon the affufion of more water, and proper di- 
geffion, Jiliceous earth feparated, weighing 44 grains, when 
ignited. 

c) The earth, which was not taken up by the alkali (a), 
was of a grey white, and weighed 220 grains. It diffolved, 
by degrees, in fulphuric acid, which was added to it, and 
left behind fome filiceous earthy which weighed five grains, 
after ignition. 

d) Both the fulphuric folutions ( b ) and (r) were next 
added together, and partly evaporated ; after which, cryf- 
tais of alum appeared, as the liquor cooled. The remainder 
of the fluid congealed, on farther evaporation, to a jelly. 
When mixed with water, digefted, and filtered, there re- 
mained fiticeous earth , in the form of pellucid vitreous 
grains, the weight of which, after grinding and ignition, 
was 64 grains. 
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e ) I now combined the folution with Pruflian alkali, 
which produced a deep-blue precipitate \ by the quantity of 
which the proportion of the ferruginous ingredient, in the 
form of oxyd of iron , attract ible by the magnet, was de- 
termined at 2f grains. 

f) When the portion of iron had been feparated, I added 
a fmall quantity of vegetable alkali to that part of the folu- 
tion which yet remained. By this treatment, and fubfe- 
quent evaporations, I obtained aluminous cryftals, in fuc- 
ceffion, to the end. But, at the fame time, there ftill fepa- 
rated fome ftliceous earthy amounting to 13 grains, when 
heated to rednefs. 

£•) The whole of the alum (fulphat of alumine) obtain- 
ed, was re-difiolved in water, and the argillaceous earth 
feparated by vegetable alkali. This argil, depurated and 
gnited, gave 46 gr ains in weight. 

Therefore, the above 200 grains of cimit e produced : 
Ignited Si lex . C. b) . 4, 


f) • 
d) . 6 

/) • 



126 grains. 


Alumine . g) . 
Ignited oxyd of iron c ) 
Lofs by ignition A. 0) 


. 46 


24 


1981 grains. 


Whence, one hundred parts of cimolite contain : 
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Silex ..... 63 

Alumine .... 23 

. . . 1,25 

W '.iter ± .. . . 12 


99> 2 5 

With regard to thefe conftituent parts, and their propor- 
tions to each other, the cimolite might properly be placed in 
the mineralogical fyllem along with the common fpecies 
of clay : but its diftinguifhmg character, on which, alfo, its 
other phyfical properties depend, undoubtedly coniifts in the 
minutely divided ftate of the filtceous ingredient, as well 
as the moll intimate mixture of this laft with the argil- 
laceous part. 
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XXL 

CHEMICAL EXAMINATION 

OF THE 

MAGNESIAN-SPAR ( Bitterfpath .) 

(Cryftallized Muricalcile, Compound Spar , of Kirwan.) < 


A* 

AMONG the Tyrolefe foflils, and thofe of Salzburg, fo 
remarkable by their variety, there occur certain rhombic 
cryftals, which are moft frequently found fingly inter- 
fperfed in a flat y chlorite ( Scbneideftein ), mixed with filver- 
grey magnefian lamellas. Thofe cryftals have been called 
rhomboidal fpar on account of their figure, or magnefian - 
fpar ( Bitterfpath ) on account of this fuppofed conftituent 

part. 

The colour of thofe cryftals is greyifh-white, pafiing 
more or lefs into yellow or reddifh. They commonly 
form regular rhombs, from one half to three fourths of an 
inch thick ; but they are alfo found of a greater fize. 
Their external fplendour is only moderate; but internally 
they poffefs a high luftre. Their fracture is of the ftraight 
foliated kind ; but the figure of their fragments is rhom- 
boidal. They are moftly transparent in a great degree; 
but the fragments of the larger cryftals are nearly pel 
lucid ; and if held againft the light, they exhibit changing 


* Beobachtungen und Entdeckungeti aus der Naturkunde , vol. v. 
page 41. 

rainbow- 
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rainbow-colours. Their hardnefs is a medium between 
that of calcareous-fpar and that of fel-fpar; as the firft 
may be fcratched by them, but they themfelves may be 
fcratched by the fecond*. 

Their fpecific gravity I have found to be 2,480. 

a) An entire piece, weighing 100 grains, was ignited in 
a covered crucible for two hours ; yet, notwithftanding its 
fparry texture, it remained entire, without flying in pieces. 
It was rendered afh-grey, and wholly opake, though pre- 
ferving fome luftre. At the fame time its weight was lef- 
fened 45 grains f. 

b) The adtion of mineral acids upon magnefian-fpar, 
while in grofs fragments, is not perceptible ; but if pulve- 
rized, they attack and diflblve it gradually, attended with a 
continued gentle effervefcence. With the fulphuric acid, 
felenite is generated, and the fupernatant folution is of a 
pale-reddifh colour. Nitric acid produces a colourlefs folu- 
tion, and the muriatic acid a yellow one. 

But when pieces of calcined magnefian-fpar are em- 
ployed, the folution goes on rapidly. And in that cafe the 
nitric acid leaves a metallic relidue behind, which feparates 
of a brown-red colour. 


* More circumftantial defcriptions of the external characters of 
this foflil have been given by Karften in Beob. u. Entd. a. d. N»- 
turk. vol. v. page s 6 -—Born Catal. d. 1 . Colledt. d. Foffils, vol. i. 
page 386, with the name, Chaux magnejiee and Ficbtel . Mined. 
Aufsatze, page 189. 

f For the habitudes of magtiefiati fpar in a porcelain-heat, fee 
N, 1 6 of the firft Eflay. 


S 


c) Three 
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r) Three hundred grains of finely powdered magnefiah- 
fpar, mixed with an equal quantity of pot-afh, were ignited 
for two hours in a crucible. The mafs returned black out 
of the fire, except that its middle part was rendered of a 
dark afh-grey. When triturated, and covered with water, 
it became light-green. Muriatic acid affufed upon it, in 
fufficient quantity, diffolved the whole, forming a clear 
golden-yellow tindlure. 

d) This folution was decompofed by means of carbonated 
pot-afh, and with the afliftance of heat. Sulphuric acid 
was poured upon the precipitate, prcvioufly diluted with 
water, in fuch a quantity that the acid was predominant. 
Abundance of felenite (fulphat of lime) was thus produced; 
which feparated from the remaining fluid. 

c) I next evaporated the folution, that remained after the 
reparation of the felenite, and which contained fulphat of 
magnefia, and a fmall portion of fulphated oxyd of iron ; 
carrying on the operation, until the faline mafs appeared in 
a dry ftate. This laft 1 fubjedfed to a red-heat for two 
hours, re-difTolving it afterwards in hot water. Upon the 
filter there remained a fubtle red-brown oxyd of iron, 
Weighing nine grains, and wholly obeying the magnet. 

f) The folution, now freed from the iron, afforded, by 
fcryftallization, a pure fulphat of magnefia; which, when 
properly decompofed by pot-afh, and with the afli fiance of 
heat, yielded 133 grains of carbonated magnefia . 

g) The fulphat of lime ( d ), decompofed by diffolved 
carbonat of pot-afh, furnifhed 160 grains of crude calca* 
reous earth. To examine whether this laft ftill contained 
any magnefia, I diffolved it again in nitric acid, mixed the 
folution with cauftic ammoniac, and filtered the precipitate 

then 
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then formed. This immediately diffolved in fulphuric acid, 
which was added, and being precipitated by carbonated pot- 
ato, it ftill yielded three grains of magnefian earth; which 
fubtradted, leaves, therefore, 157 grains for the quantity of 
crude calcareous earth, or carbonat of lime . 

Confequently, I obtained from the above 300 grains of 
the Tyrolefe magnefian-fpar : 

Carbonat of lime . . g) . l « . 157 grs; 

Magnefia . . . . /} 133 7 _ I3& 

S) 3 J 

Oxyd of iron , containing 

fome manganefe . e) , ; . , 9 


3°2 grs. 

As no lofs of weight, but rather an excefs, appears in 
the fum of the conftituent parts, given feparately, we may 
conclude, that thofe ingredients might, perhaps, have been 
Capable of undergoing a ftill greater degree of deficcation. 

Therefore a hundred parts of magnefian-fpar confift of: 

Carbonat of lime 52 

Magnefia 45 

Oxyd of iron , impregnated with manganefe . 3 


100 

B. 

Although it is only a few years lines this foflil wasJ 
brought to Vienna by fome Tyrolefe dealers in minerals 
of their country, and from thence brought into farther no- 
tice; yet it feems that Woulfe has already been acquainted 

s 2 with 
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with it at an earlier period. For the foffil, which he exa~ 
mined, and defcribed in the Pbilofoph . TranJ \ for 1779* 
by the name of compound J par , agrees with the Tyrolefe. 

It is alfo proved, that the magnefian-fpar is found not 
only on the borders of the Tyrolefe and Salzburg moun- 
tains, but likewife in other places, by the following exa- 
mination of a fpar of that kind, coming from Taberg , in 
Wermeland , a province of Sweden. 

It occurs in the foflll, in which I have found it of a 
grey- white colour, with a ftrong luftre, nearly refembling 
that of the mother of pearl, in femi-pellucid and rhom- 
boidal fragments. With regard to its fracture, it can 
hardly be diftinguifhed from that variety of the Tyrolefe 
magnefian- fpar, which furnifhed the fubjeft of the forego- 
ing analyfis. The only difference confifts in its external 
form \ that is, it does not occur in fingle interfperfed cryf- 
tals, like the laft, but in maffes ; and it is accompanied by a 
green, compact, indurated clay, and a grofs-foliated, deep 
verdigris-green talc (magnefian earth.) 

a) A fmall piece of it, ignited per fe upon charcoal* 
turns brown without fplitting. It aiffolves, by fufion, in 
a neutral phofphat, and forms a clear, colourlefs bead. 
Nearly the fame effect is produced by glafs of borax, Whert 
heated to rednefs with foda on the melting-fpoon, it fufe$ 
into a dull, blueifh-green globule* 

l ) Two hundred grains, reduced to powder, diffolve<J 
gradually, and with effervefcence, in the muriatic acid. Cauf- 
tic ammoniac, added to the yellow folution, produced a light 
flocculent precipitate of a dirty green, which on the fil- 


* Rir'wan's Elements of Mineralogy, Lond. 1794. vol. i. p. 92. 

tcring 
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tering paper changed to a brown, and, heated to rednefs, 
yielded \\ grains of oxyd of iron. 

c ) The folution, now rendered colourlefs, was evapo- 
rated to a fmaller compafs, mixed with one third part of 
alkohol, and combined with as much fulphuric acid as was 
neceffary to precipitate the filiceous earth from the felenite 
°r gypfum {fulphat of lime) , which was then feparated, 
and wafhed with a mixture of alkohol and water. 

d) When the whole of the liquor had been again re- 
duced by evaporation, I precipitated its magnefian earth, 
by means of carbonated pot-afh, affifted by a boiling heat. 
It did not prove to be as loofe as it ought to have been, and 
thus it fhewed, that it was not yet pure. Hence, on the af- 
fufion of fulphuric acid upon this precipitate, more felenite 
was depofited, which I added to the ftrft. The folution, 
thus freed from it, then afforded pure fulphat of mag- 
nefia ( Epfom-falt ), which, re-diffolved and decompofed in 
a boiling heat, by alkaline carbonat, afforded 50 grains of 
carbonated magnefia. 

e) The felenite alfo was decompofed, by boiling with 
water and carbonated pot-afti. Thus I procured from it 
146 grains of mild, or carbonated calcareous earth . 


This Swedifh magnefian-fpar, therefore, contains much 
lefs magnefia than the Tyrolefe \ and the proportion of its 
conftituent parts in one hundred is the following : 


Carbonat of lime . 

Magnefia . 

Oxyd of iron , containing a little manganefe . 


» 3 


. . 73 
. . 25 

• • 2 > 2 5 


100,25 

XXII. 
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XXII. 

\ 

EXAMINATION 

OF THE SUPPOSED 

MURIACITE. 


The review of our prefent knowledge of mineral bodies- 
would undoubtedly be much more extenfive, and at the 
fame time require much fewer corrections, if every newly 
difcovered follil were immediately put to the chemical teft, 
and not received into the fyftcmatical arrangement, till it 
had been ftamped with the authentic fcal of truth. 

The ?nuriacite does not feem to be as yet fo generally 
known, that I may not hope to be able to prevent its far- 
ther introduction to the public in an erroneous fliape, by 
means of the examination which I am going to defcribe. 

Fichte /* gives the following account of it. 

Abbe Poda has lately difcovered a new fpecies of calcareous 
earth , which , by reafon of its conftituent parts , he calls muri- 
ated lime, or muriacite, according to the new method of no - 
minuting foffls j becaufe that mineral is compofed of calcare- 
ous earth , muriatic acid r and water. The ?niners in the falt- 
pits at Hali, in Tyrol, call it fcal y gypfum ( fchuppiger 
gyps -fee in. ) But , bcfides this difference in its conftituent 

parts , it is a If farther difeinguijhed from the compact gyp- 
fum : I ft, by its greater hardnefs \ 2dly, by the quadrilateral , 


* See his Mineraloglfcbc Aufsaetze. Vienna, 1794, page 228. 

rectangular. 


/ 
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reft angular fcales or lamina s , of winch it is entirely com- 


posed ; and 3dly, by its much more difficult folution in water , 
of which , # mean temperature , /V requires 4300 parts . 

expeft to receive from the Abbe himfelf the circumftantial 
defcription of this new fpecies of calcareous earth . 


This follil the more deferved a chemical examination, as 
hereby we might be enabled to under itand by what means 
Nature could produce a combination of the earthy faline 
kind, which in the dry as well as in the cryftallized ftate is 
fo much difpofed to deliquefcence ; but which, as here is 
fuppo fed, exifts in a dry and compact ftate, and at the fame 
time requires fuch an exceftive quantity of water to be di(k- 
folved. 


That fpecimen, which has been fent me from Vienna, as 
genuine muriacite of Hall , in Tyrol , is an aggregate of 
rectangular, four-fide^ plates, of a light-grey, black-grey, 
and in part reddifti colour, with bright fpecular furfaces ; 
and hence not ill refembing grofs-foliated hornblende. By 
the tafte, and partly even by bare infpection, it betrays an 
admixture of fome portion of rock-falt. Trituration re- 
duces it to a white-grey powder. 


a) Upon five hundred grains of it alkohol was poured; 
which, after 24 hours, I again feparated by filtering. The 
ardent fpirit continued colourlefs ; and when evaporated, it 
left pure common fait, or muriat of foda, behind, in the 
ftate of dry cryftals. 


b) This being done, water was affufed upon the powder, 
until all the faline parts were lixiviated. This aqueous fo- 
lution, which was likewife colourlefs, being evaporated to 
drynefs, left alfo co?nmon fait behind ; but contaminated 
with gypfum . 

s 4 c) The 








264 XXII. Examination of Muriacite. 

c) The fait obtained in both extractions, and added to- 
gether, weighed 91 grains. By the affufion of one part of 
alkohol, mixed with three of water, all the fait was dif- 
folved, and the refidual gypfum amounted to 17 grains. 
This determines the quantity of the muriat of foda at^74 
grains. 

d ) I next treated the powder (which had been previoufly 
extradted both by alkohol and water) with dilute nitric 
acid ; digeding it gently. Carbonated pot-afh, added to 
the nitrated fluid which was again feparated, threw down an 
earth, weighing 2 6 grains when dried, and confiding of 
calcareous earthy impregnated with iron. 

e) The refidue was boiled with water and carbonated pot- 
afh. The fluid, filtered off 7 , was then faturated with nitric 
acid. By the addition of muriated barytes, a precipitate 
was obtained, confiding of fulphat of barytes. 

f) Upon the edulcorated refidue I poured again fome ni- 
tric acid, which produced a great efferyefcence. After due 
digedion I feparated the fluid by filtration ; and, while yet 
boiling, I combined it with alkali, by which treatment I 
obtained 76 grains of carbonated lime. But as this lad had 
exided in the foflil, in a date of combination with the ful- 
phuric acid, mentioned at (<?), we mud only reckon 120 
grains of gypfum, or fulphat of lime . 

g) What remained, after the extraction with nitric acid, 
weighed now 265 grains. It was a minute, light-grey, 
micaceous fand. 

In thefe 500 grains of the foflil, therefore, have been 
found : 


Muriat 




(, . 

XXIII. 


EX AMI N ATI O IsT 


OF THE 


NATIVE ALUM 


From Mifeno . 


THE alum cavern [grotta di alume ) at the Cape Mifeno y 


near Naples , which, as it were, ferves as a laboratory, where 
Nature alone, unaflifted by art, is conftantly producing per- 
fect alum, has been mentioned only by few of the Natu- 
raiifts who have vifited that country. Profefibr Spallanzani * 
fays of this remarkable grotto : — Before the traveller reaches 
the promontory Mifeno, he meets with its harbour , which y there 
is no doubt , is likewife a crater ; as it is furrounded on all * 
fides with eminences . Thofe elevations conjift of tufas y and on 
one fide of them y a little above the fea , there is feen an aper- 
ture^ made by art , which is called grotta di Mifeno \ and 
where fulphat of a lu mine (alum) continually cjjlorefces . This 
fait is not known by the natives , or at leaft tbey pay no atten- 
tion to it. 


The fubjebf of the following analyfis has been a portion 
of the^-alum of Mijeno , collected on the fpot itfelf, and 


continue in the dry ftate, they give no fign of the cryftal- 
line figure, that is peculiar to each particular fpecies of 
fait. They always appear of a fibrous form. For this 


given to me by that worthy naturalift, John Hawkins , Efq. 

« 

All faline efHorefcences agree in this, that while they 




t i ravels in the Two Sicilies, vol. i. 




Of the Native Alum from Mifcno. 267 

i reafon alfo, this effiorefced native alum does not prefent its 
appropriate odtahedral form, but is found in fmall, de- 
: tached, and roundifh accumulations, of very thin and 
I fhort fibres, poffdTed of a white colour, and filky luftre, 
! though in part intermingled witfi minute cryftalline grains, 

a ) One thoufancl grains of this native alum, diflolved in 
I 10 ounces of boiling water, left 120 grains of a yellowiflv* 
. grey earth on the filtering paper. 

b ) The clear folution, when evaporated for the purpofe 
of cryftallization, gradually, and alone, afforded 470 grains 
of pure, clear alum, in odfahedral cryftals ; although their 
formation had not been promoted by the addition of pot- 

i afh. At the fame time 25 grains of felenite (gypfum) ap-> 

: peared. 

c) Thofe 470 grains of cryftallized alum, re-diffblved 
; in water, were decompofed, while yet boiling, by carbo- 
inated lime. After the feparation of the gypfum then gene- 
rated, I evaporated the remaining fluid, along with the 

! wafhings, to a fmaller bulk, and freed it froiri the felenite, 

1 which ftill continued to appear. It yielded 2 .J grains of 
\Julphat of pot-ajh . 

d) After this, the remainder of the folution of the crude 
alum, that would no longer {hoot into folid cryftals, was 

• infpiffated, by farther evaporation, to a grey-white, un£lu- 
ous mafsj being but an imperfedt fulphat of alumine. 
This fubftance might, in the prefent cafe, be confidered as 
a true mineral butter ( Bergbutter ). By affufion of water it 
formed a fomewhat turbid folution ; and r _ by being then 
: treated with a fmall portion of pot-afti, it yet afforded 290 
grains of concrete cryftals of alum . 


*)-The 
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e) The above 12 o grains of earthy refidue ( a ) were 
boiled with mild vegetable alkali and water. The filtered 
liquor was then faturated to excefs with muriatic acid, 
and combined with muriated barytes. Upon which fulphat 
of barytes fell down. 

i \ 

f) I now drenched in muriatic acid the refidue, that had 
been boiled with alkali. This laft, again feparated from it 
by the filter, was next faturated with carbonated pot-afh. 
Eleven grains of a yellowifh earth were then precipitated ; 
which, upon clofer examination, were found to confift of 
two grains of oxyd of iron , and nine grains of carbonated 
lime j which laft, together with that which had been indi- 
cated in combination with fulphuric acid by the muriated 
barytes (/?), amounted to 15 grains of felenite » 

g ) The final remainder, which had refifted the attack of 
the muriatic acid, weighed 92 grains, and was a fandy 
earth, of a greenifh-grey colour, meager, and harfh to the 
feel. 

From IOOO lbs. therefore, of this rough, native alum 
from Mifeno , may be produced, barely by folution in water, 
and fubfequent cryftallization : 

1) Alum , provided by Nature herfelf with 

the requifite quantity of pot-ajh . . . 47© 

2) Alum , whofe cryjl allization is pro- 
moted by adding pot-ajh 290 



760 lbs. , 

When, therefore, Spallanzani cenfured the natives for [ 
#ot knowing, or for difregarding this natural produdf, 
which is fo eafily procured, and which, with fo little ex- 
5 P cnce > 


Ml 
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pence, may be made a profitable article of commerce, he 
was not unfupported by reafon. This alum of Mifeno , it 
fhould feem, might be of the fame good quality as that of 
Tolfa ; as it can be rendered as free from iron as this 
laft, • and, as befides, the proportion of fulphated pot-afh. 
would not be greater in it than in the Roman alum. 

This portion of fulphat of pot-afh, contained in the alum 
from Mifeno^ occafions the following queftion ; which in- 
deed it will be ftill difficult to anfwer at this time. — It is : 
As this grotto confifts merely of volcanic tufa, in which, 
no vegetation takes place, whence does Nature procure the 
vegetable alkali, requifite to the generation of the cryftal- 
lizable alum ? 

Note. Another inftance of the like daily produ&ion of native 
alum occurs at Solfatara , where it is procured, and refined after 
the manner deferibed by Prof. Breiflak. From the following 
paftage of his : EjJ'ais Mineralogiques fur la Solfatare de Pouz- 

zole, Naples, 1792, page 157, it appears That it is upon 

the ground of the production of thefe faline efflorefcences , the 
abundance and richnefs of which are equally furprizing , and y 
likewife , of the excefjive promptitude of their re-produCtion, that 
it has been refolded on to eftablifh at Solfatara a manufacture 
tf alutn , which of late has been put in activity by Jofeph Bren- 
tano Cimaroli. — In the fuller account of it, given page 231, 
according to which, the aluminous lixivium, by means of boil- 
ing, is brought to flioot into cryftals in no longer time than 24 
hours, there is no mention made of any artificial addition of 
pot-afh. It is therefore probable, that the alum of Solfatara , 
like the above of Mifeno , is already by Nature provided with 
that portion of pot-afh, which is neceflary to the production of 
perfectly cryftullized alum. 
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EXAMINATION 


OF THE 


NATIVE SALT-PETRE (Nitre)* 

From Molfetta . 


The difcovery of the native falt-petre-mine, or of the 


Pulo, producing nitre at Molfetta , in Apulia , made by 
Abbe Fortis , in the year 1783, could not fail to attract the 
attention of naturalifts, in a degree proportionate to the 
importance of the fubjeft. 


Pulo fince its difcovery, have already given circumftantial 
deferiptions of the natural ftate of that remarkable pit, as 


affords, and of its incomprehenfible daily re-produ&ion. 
As to thefe deferiptions, I fhall refer the reader chiefly to 
thofe publifhed by Prof. Zimmermann of Brunfwick *, and by 
dc Salis Marschlin \ . 

The nitre employed in the following analytical experi- 
ments was collected by John Hawkins , Efq , who has ex- 
amined that nitre-pit in the March of 1788, in company 


* Voyage a la Nitriere Aaturelle, qai fe troupe d Molfetta, par 
M. Zimtn'erman . Paris, 1789. 

f Reifcn in Verschiedene Prowinzcn des Konigreichs Neapcl • 
ift vol. Zuric and Leipzig. 


Various philofophers, who have vifited and examined the 


well as an account of the great quantity of nitre which it 


1 


with 
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with Zinmermann and Forth. In the fpecimens which I 
was favoured with, the falt-petre invefted fragments of a 
yellowifh-white, compact, lime-ftone, forming the ftony 
matter of the Pulo . Thefe fragments, detached from the 
rock in thin layers, are incrufted with the fait, to the thick- 
nefs, for the moft part, of one fixth of an inch ; when it 
appears in a 'finely-grained, cryftalline form, refembling 
white refined, or Canary fugar. Onfome parts of the lime- 
ftone I difcovered thin incruftations of a finely-fibrous 
gypfum, which, in fome places, ferved as a bafe for the 
nitre to reft on. 

a) One Thoujand grains of this native falt-petre, together 
with the lime-ftone and gypfum to which it adhered, were 
covered with boiling water. The remaining lumps of 
ftone having been lixiviated, the clear and colourlefs folu- 
tion, thus obtained, was next prepared for cryftallizing by 
gentle evaporation. Each fhooting of the fait was ac- 
companied by tender, needle-fhaped, felenitic cryftals. No 
mother-water remained : but the whole of the folution cryf- 
tallized, to the laft drop, to a perfeS prifmatic nitre. The 
felen ite, feparated from the fait as much as was pofiible, 
■weighed 40 grains ; whereas the fait gave 446 grains. 

h ) According to refearches of Profefior Vairo **, this nitre 
is laid to contain common, or fea-ialt, in the proportion of 
1 to 6. I therefore expelled to obtain, befides the prif- 
matic cryftals of the falt-petre, fome fea-falt alfo, in diftindl, 
folitary cubes : but no trace of it, vifible to the eye, ap- 
peared. For this reafon, I attempted to dilcover its pre- 
sence by another method. With this view, I re-diftblved, 
in water, the cryftals of nitre which I had obtained, and 


* Voyage a la Nitric re Natur . Zimmerman , page 35. 

drop- 


* \ 
\ 
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dropped diffolved acetite of barytes into the folution. By 
thefe means I obtained a precipitate, confifting of 26 grains 
Of fulphated barytes ; which {hewed, that 18 j. grains of 
felenite were ftill united with the neutral fait. When, 
after this, I tried the nitrous folution with muriated filver, 
no more than grains of h^rnfilver ( muriat of filver ) 
would precipitate , fo that the quantity of common fait, 
indicated by this laft, can be eftimated at only two grains. 
By this, the true quantity of perfectly pure nitre has been 
reduced to 425! grains. 

However, I think it more probable, that thd neutral mu- 
riat, which was mixed with the native nitre, was not 
muriated foda, but a muriat of pot-ajh, or digeftive fait, as 
it is called. 

c) Upon the ftony fubftances remaining after the lixi- 
yiation of the crude nitre, and which exactly conftituted 
one half of the firft weight, viz. 500 grains, I poured mu- 
riatic acid. The pieces of lime-ftone diffolved with great 
effervefcence ; leaving a refidue of 196 grains behind, 
which were white gypfum, of delicate fibres. When the 
fulphuric acid had been feparated from this laft, by boiling 
it in water with carbonated pot-afh, there remanied fome 
carbonat of lime, which diffolved, without any refidue, in 
nitric acid. 

The lime- ft one, taken up by the muriatic acid, confe- . 
quently amounted to 304 grains \ and, being fubjefted tp f 
farther trial, it proved to be merely calcareous earth, con- . 
taining a final 1 portion of iron. 

Hence, thefe 1000 grains of nitre from M[ fe no, here dc- 
compofed, have confifted of ; 
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Pure prifmatic nitre . 

b) 

1 

4 2 5i grains. 

Muriated neutral fait . 

b) 

. 

. 2 

Selenite . ... 

") 

40 1 



b) 


2541 


0 

19 6 j 


Lime-flone .... 

r) 

. 

304 


986 

Lofs . 14 


1000 

* \ 

By the computation of Prof. Valro *, the total mafs of 
falt-petre in the Pulo fhould amount to between 30 and 
40 tboufand centners, at 100 lb. each ; and the fecond re- 
production of it to more than ‘50 thoufand centners. As, 
therefore, the alkaline bafe of prifmatic nitre conftitutes 
nearly one half of the whole of that compound, it is ob- 
vious, that the queftion which I have intimated at the clofe 
of my laft eflay, concerning the origin of the vaft quantity 
of vegetable alkali, becomes, in the prefent cafe, far more 
important and interefting to the naturalift. The con- 
jecture, that Nature poflefles means of producing that alkali 
beyond the limits of the vegetable kingdom, nay, even 
without any immediate influence of vegetation, acquires, by 
this Angular phenomenon, a very high degree of proba- 
bility. 


Loco Citato. Page 37. 



CHEMICAL EXAMINATION 


OF THE 

MINERAL SPRINGS , at Carlsbad 


AMONG the hot mineral fprings of Germany, that 
at Carlsbad , in Bohemia , deferves the particular attention, 
not only of the phyfician and the philofopher, but alfo of 
every individual that has a due fenfe of the grand fcenes in 
nature. 

The bafon of the main-fpring, that wonderful refervoir, 
is, perhaps, the only one of its kind, which Nature herfelf has 
formed of the conftituent paits of the fpring, and, at the 
fame time, has covered it by a triple marble-vault, fitted for 
the collection of the mineral waters produced in the neigh- 
bouring fubterraneous laboratory. The boiling main- 
fpring, rufhing, with vehemence, out of the principal aper- 
tures of this water-vault, and filling the atmofphere with 
vaporous clouds ; — the inceflant play of the air-bubbles, 
forcing their way through the finaller rifts and fifliires, and 
rifing in the form of pearls through the river Topel, which 
flows immediately upon a confiderable part of that vaulted ] 
roof of the fpring : — all this, at the firft view, invites 
the mind to reflection ; at which the fpectator can hardly 
avoid falling into the pleafing illufion of feeing Nature, 
that ufually likes to operate in a hidden manner, work- 
ing here clofe at hand, and, as it were, before his 
eyes. 
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I think it needlefs to enter into a topographical and phy- 
fical defeription of Carlsbad, becaufe there already exift 
feveral accounts and deferiptions of it. Among thefe, the 
Treatife on Carlsbad , by Dr. Becher , may be confidered 
as the mod capital work. I {hall, therefore, fuppofe the 
reader acquainted with its contents ; which, alfo, in ge- 
neral, I refer to in this effay. 

My principal defign is, to flate our obfervations, and 
the conflituent parts of the Carlsbad-water, the deepmpo- 
jfition of which we attempted* at the fpot itfelf, in July 
1789; as well as to compare them with thofe given by 
Dr. Becker . Befides this, I alfo intend to fay fomething 
of the manner which Nature, probably, adopts, in elabo- 
rating this mineral fpring, by way of a fmall addition to 
the theories that have been already offered on this head. 

In our refearches, we confined our experiment^ to the 
three principal fprings : the main-fpring, the new fpring , 
and that in the cafle . Upon the whole, thefe, like the other 
collateral fprings that are lefs made ufe of, agree with each 
other in their conflituent parts, as well as in the proportion 
of the more fixed parts, which, in all of them, is much the 
fame. But they differ confiderably from each other in their 
{hare of carbonic acid ; and this variation is regulated by 
the temperature, which in one fpring exceeds that of an- 
other ; the quantity of carbonic acid being in the inverfe 
ratio of that of the heat. And for this reafon, of the above- 
mentioned three fprings, main-fpring the hotteft of all, 
and whofe temperature, upon an average, is of 165° of 
Farenheit’s thermometer, contains the leaft of the acid. 


* For I had the pleafure of making thefe experiments in com- 
pany with Count Gefsler , Chamberlain and primy-counfellor to the 
King of Pruffia. 
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The fpring at the caftle, on the contrary, the temperature 
of which is raifed only to 120° or 125° Farenh . contains 
the greateft portion of carbonic acid*. 

To fave the trouble of a tedious enumeration of the ex- 
periments made, 1 fliall give only a {hort defcription of our 
method of proceeding, and mention the refults in a fum- 
mary way. 

The conftituent parts of the mineral-water of Carlsbad 
are, in general, carbonat of foda^fulpbat of foda^ (Glauber- 
falt), and ?nuriat of foda , or common fait ; befides thefe, car- 
bonated llmc^filiceous earth , and a flight trace otoxyd of Iron : 
and, laftly, a proportionate quantity of free, carbonic acid, 
or, to’ characterize it more precifely, of carbonic acid 
gas,) folely abforbed by the water ; befides free caloric. 

1 

On attempting to feparate and to catch or obtain the car- 
bonic acid gas, we proceeded in the following manner: — 
A glafs-retort, of 23 cubic inches capacity, was filled with 
18 cubic inches of water, taken from the pipe of the fpring- 
hcad ; and we lodged it immediately in the fand-pot of a 
pneumatic diftilling apparatus, purpofely placed near tha* 
fpring. The firft receiver, into which the neck of the re- 
tort was inferted, and the glafs-cy Under employed to colled 
the extricating gas, had been filled with hot-water from the 


* When we vifited Carlsbad 

a fecond time in July 179$, 

we found the temperature of the 

- 

Atmofphere .... 

20 J 

Spring at the caftle . . 

37 &f 

New-fpring .... 

48 V Degrees, Reaumur. 

Liebschen-fpring . . 

55 1 

Main-fpring .... 

ssi) 


1 


fpring. 
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fpring. Under thefe circum fiances, we expected that the 
gas would immediately dilengage itfelf, and pafs over, at 
the very firft aftion of the heat on the retort; this, 
however, happened only a little before the commencement 
of actual boiling ; which laft we continued until no more 
air-bubbles came over, 

, >«. 

The air collected in the cylinder amounted to iof cubic 
inches. When, therefore, the five cubic inches of atmo- 
fpheric air, that remained in the retort before the operation, 
are fubtradted, the portion of gas, difengaged from 18 cubic 
inches of Carlsbad-water, at the main-fpring, confifis of 
Si cubic-inches. Thefe were entirely abforbed by lime- 
water, and a calcareous precipitate was produced ; fo that 
nothing remained but the five cubic-inches of atmofpheric 
air. By this, and by feveral other trials, we were con- 
vinced that the gas, difengaged by that mineral water, con- 
fifts of pure carbonic acid\ that the fulphurated hydrogen 
gas, which various authors have fuppofed to exift in it, 
along with the carbonic acid, is never prefent ; and that the 
prelence of fulphureous acid , together with uncombined 
fbda, as fome others have imagined, is not even fo much as 
pofiible. 

By the fame management, and under the fame circum- 
ftances, an equal quantity of the water of the new-fpring 
afforded nine cubic inches, and of the fpring at the cajlle 9| 
cubic inches, of carbonic acid gas. 

I will allow that, by this method of colle&ing and mea- 
furing the carbonic acid gas, the higheft degree of accuracy 
was not, perhaps, fo certainly obtained as it would have 
been by properly employing the pneumatic quickfilver ap- 
paratus, which, at that time, was not in our power at 
Carlsbad. Neverthelefs, I am convinced that this method 

T 3 ©f 
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of conducing and collecting the difengaged gas, through 
and by means of the hot water of the main-fpring, inftead of 
employing mercury for that purpofe, cannot have occafioned 
any confiderable difference in the refult : for water, in ge- 
neral, when of equal temperature with the natural warmth 
of the Carlsbad main-fpring, . is not capable of abforbing a 
notable portion of carbonic acid. And, befides, fuch an ab- 
forption of that acid gas could the lefs have taken place 
in the prefent inftance, as that water, being naturally im- 
pregnated with as much carbonic acid as it can contain, was 
incapable of taking up an additional quantity of that acid. 

If this proportion of carbonic acid, found in the above- 
mentioned three fprings at Carlsbad, be compared with that 
given by Dr. Becber , which, calculated to eighteen cubic 
inches of \tfater, would amount to feven cubic inches in the 
main-fpring, to 6} in the new-fpring, and to 10 in that at 
the caftle, there, indeed, occurs a difference ; fince, in our 
experiments, the carbonic acid extricated from 18 cubic 
inches of the main-fpring water meafured i| cubic inch, 
and from that at the caftle \ inch Ids than Dr. Becher’s 
refults, whereas that obtained from the water of the new 
fpring, meafured 2- cubic inches more. 

But as Dr. Becher had the opportunity of employing a quick- 
filver-apparatus, and as, therefore, I have the lefs reafon to 
doubt the exadnefs of his experiments, we are, from thence, 
the more confirmed in the fuppofition, that the proportion 
of the conftituent parts of mineral waters is not every year, 
and, perhaps, not every day and hour exactly the fame, but 
rather variable. This fad is alfo proved by other pheno- 
mena and arguments. 

The water of Carlsbad, likewife, contains fome iron, the 
prefence of which can be afeertained only at the fpring itfelfj 

fince 
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fince the quantity which actually exifts in that fluid is fo 
exceedingly fmall as to efcape, in a moft rapid and unex- 
pected manner, thefenfesas well as the efficacy of re-agents. 
And, for this reafon, many perfons have abfolutely doubted 
the prefence of diflolved iron in thefe fprings. But, that 
they contain it, Dr. Becher has demonflrated by the follow- 
ing experiment. He fufpended, by a thread, one half of a 
nut-gall in a glafs bottle of a narrow neck, and filled the 
vefiel on the very fpot with water of the main-fpring As 
foon as the water, in the adlion of filling, came in contact 
with the nut-gall, it acquired a reddifh colour; but five 
minutes after, the colour changed to a bright-red, inclining 
to the violet. 

We, likewife, made the fame experiment. Having pre- 
vioufly fufpended a flice of a gall, by means of a white filk 
thread, in a glafs-bottle, of 50 cubic inches capacity, we 
filled it at the main fpring. The water inftantaneoufly 
turned of a pale red ; but after having flood at refl, for one 
hour, a purple-red, extremely light, woolly, flocculent fedi- 
ment fubfided, which left the fuperincumbent liquor clear 
and colourlefs. 

Another bottle, in which one grain of pulverized pure 
Pruffian alkali had been placed, when likewife filled at the 
fpring itfelf, fhewed no change or indication of colour. But 
fome minutes after, when we inflilled fome drops of nitric 
acid to faturate the predominant foda, the blue colour ap- 
peared by degrees ; fo that, at length, the water was uni- 
formly tinged blue by it. 

The following experiments convinced us, how neceflary 
it is to perform thefe trials at the fpring itfelf. We had 
ordered a jug, recently filled, at the main-Tpring, and clofely 
flopped, to be brought to our lodgings ; where we immedi- 

t 4 ateiy, 
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ately, and before the temperature of the water had been fen- 
fibly lowered, examined it by means of galls, and tin&ure of 
galls. But it remained for a while colourlefs \ only, by de- 
grees, it inclined a little to a feeble, turbid olive-green; and 
when afterwards a few drops of nitric acid had been added, 
the colour paffed into a (hade of a dilute blueifh-black. 

But when the water from the main-fpring had cooled 
more confiderably, it was no more poffible to produce, by 
any means, any change of colour, or indication of iron. 

The water of the new fpring afforded the fame phenomena 
as that of the main-fpring ; that is to lay, when the bottle, 
into which the re-agents had been previoufly introduced, 
was filled at the fpring itfelf, the water became coloured, and 
fhewed its ferruginous contents. But when conveyed to 
our apartment, in well clofed bottles, it was tinged in fome 
degree, while its original temperature continued ; but as 
foon as the water began to cool, no trace of colour could 
then be any longer difcovered. 

Qn the contrary, the water from the fpring at the cafle , 
though likewife taken at the fpring itfelf, and there examin- 
ed, fuffered no change at all. 

It now remained to inveftigatc the other fixed conftituent 
parts : for this purpofe, we gradually evaporated, with a 
gentle heat, one hundred cubic inches of water, frefhly taken 
from each of thofe three fprings, down to fome ounces. 

/ . 

We then feparated, by means of filtration, from thefe re- 
fidues, thus reduced by evaporation, the earthy parts from 
the J aline , that were yet held in folution by the water, and 
wafhed and dried them. This earthly portion confifted of 
carbonated lime , mixed with filiceous earth, and a flight trace 

of 
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of iron , By digefting it with muriatic acid, the lime and 
the iron difTolved, and, on the filter, we obtained the filex 
alone, in a loofe, flimy ftate. The muriatic folution we 
treated, at firft, with prufliat of pot-afh, and there immedi- 
ately appeared blue flocculent particles : however, it was 
only after fome days that they formed a folid precipitate. 
When the fupernatant liquors had again become clear and 
colourlefs, and the precipitate had been feparated upon the 
filter, we precipitated the calcareous earth from each of 
them by carbonated ammoniac, edulcorated, and dried it. 

We now proceeded to feparate the falts combined in thofe 
folutions. Taught by experience, that heterogeneous falts, 
exifting in one common menftruum, can but feldom be fepa- 
rated, by cryftallization, with due accuracy, efpecially in 
fmall experiments, we adopted another more certain method ; 
namely, by faturating,. firft, the uncombined foda by an 
acid, and decompofing afterwards the neutral falts by proper 
fubftances. At the fame time, by other previous experi- 
ments, we had difcovered and afcertained the proportions of 
the ingredients in falts of the fame nature, to be enabled 
thereby to calculate thofe refults. 

Thefe laft mentioned experiments, ferving as ftandard 
meafures in the prefent purfuit, were principally as follows. 

a ) Thoufand grains of foda, recently cryftallized and 
weighed, after drying on printing-paper, loft, when com- 
pletely deficcated on the fand-bath, 637 grains of weight. 
Thoufand parts of foda in the ftate of cryftallization, 
therefore, are equal to 363 parts of the fame alkali, reduced to 
a powder by a thorough exficcation effected by means of heat. 

b) Hundred grains of the fame foda, deprived by heat 
of its water of cryftallization, required, for their faturation, 
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382 grains of fulphuric acid, compofed of a mixture of one 
part of that acid, rectified, and of 1,850 fpecific gravity, with 
three parts of diftilled water. 

c) The fulphat of foda, obtained by this fatu ration, and 
completely dried, by evaporating in a fand heat, weighed 
132I grains. 


d) One thousand grains of fulphat of foda, recently cryftal- 
lized and dried on printing-paper, when exficcated to the 
moft in a fand-heat, weighed 420 grains. 


e) Hundred grainsof the above-mentioned glauber-falt, 
diffolved in water, and decompofed by an acetic folu- 
tion of barytes, gave 168 grains ofwafhed and dried fulphat 
of barytes, or regenerated ponderous fpar. Thoufand parts 
of the latter, therefore, contain a portion of fulphuric acid 
equal to 59 5| of fulphated foda, that has been deprived by 
heat of its water of cryftallization. 


f) One hundred grains of common fait in cryftals, dried 
in the air, diffolved in water, and decompofed by a nitric 
folution of filver, yielded 2332 grains of edulcorated and 
dried muriat of filver, or precipitated hornfilver, as it is 
called. Whence the quantity of muriatic acid, contained 
in 1000 parts of this laft, is equal to 428* parts of pure and 
dry muriat of foda. 


Affifted by thefe difcoveries, we could now, with certainty, 
cxpedl the fuccefs of our attempt without danger of error, 
by making a proper ufe of them. Thus we firft invefti- 
gated the quantity of free or carbonated foda , by adding to 
every one of thofe folutions as much of an accurately 
weighed quantity of fulphuric acid, of the fpecific gravity 
mentioned, (Z>) as was neceffary to a complete faturation, 

and 
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and from the portions of the acid employed in thefe proceffes, 
we computed the quantity of the alkali contained in each of 
the folutions. 

This done, we combined the muriatic folutions with dif- 
folved acetate of barytes, until ail precipitation ceafed. 
From the weight of the barytic fulphat then generated, we 
calculated the quantity of fulphated foda: having, before, 
fubtra&ed that portion of it, which had been produced by 
the faturation of the uncombined foda, and united with the 
glauber-falt, naturally contained in the fpring. 

At laft, we decompofed the common fait, left in the fo- 
lutions after the feparation of the barytic fulphat, by means 
of a nitrated folution of filver ; and we computed the quan- 
tity of that muriated foda from the hornfilver, obtained by 
the procefs. 

It refulted from thefe experiments, that 

A) Hundred cubic inches of water from the main-fpring , 
at Carlsbad, contain : 

. Dry carbonated foda 39 grain*. 

(or, in cryftalline ftate, 107I gr.) 

Dry native fulphat of foda . . . . 70f- 

(or, in cryftals, 168 gr.) 

Muriat of foda . 34! 

Carbonat of lime 12 

Silex 2- 

Oxyd of iron , about -| 


Total . . 1581 gr. 

Carbonic acid gas , 32 cubic inches. 
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thefe experiments, has been made the ftandard, is equivalent 
to 290 grains of diftilled water, (of the genuine medicinal 
weight of Nurenberg*). The above 100 cubic inches, 
therefore, with refpecft to their folid capacity, are equal to 
6o/ T ounces of water. 

On comparing the fixed conftituent parts, difcovered by 
Count Gefsler and myfelf with thofe given by Dr. Becher , I 
fliall notice merely the water of the main-fpring. The* 
quantity of it, which he employed, in every inftance, 
was fix pounds medicinal weight. Dr. Becher obferves, 
that he means the old apothecary’s weight and meafures, 
formerly ufed there ; which is, to that now introduced, as 
12 to 14; but I fuppofe that the above is the fame with the 
ufual medicinal weight, of 12 ounces, or 5760 grains. 
Therefore, by calculating, according to thefe data, the dry 
refidue which we fhould have obtained from 6 lb. medicinal 
weight, or from 119/5 cubic inches of water from the main- 
fpring, would have amounted to 189-^ grains; and this 
very nearly agrees with the 192 grains obtained by Dr. B.; 
the difference of being very unimportant, efpecially as 
hehimfelfhas alfo obtained three drachms, or 180 grains 
lefs of this dry refidue from an equal quantity of the main- 
fpring water. With regard to the proportion of the fixed 
parts to one another, Dr. Becher thinks that the feveral 
conftituent ingredients, in thofe 192 grains, may be divided 
in the following manner : 


Dry foda . 

Sulphat of foda 

Muriat of foaa . 

Calcareous earth . 


93 

26 

20 £ 


53 grains. 


* Or 278J grains, Engllfk Trey , very nearly. Tranfl. 
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But, according to the relult of our experiments, the 
above-mentioned 192 grains of the refidue of the water 
from the main-fpring would afford, 

Dried foda 47! grains. 

Salphat of foda* . . . 85! 

Muriat of foda ..... 42 

Calcareous earth . . . 14! 

Siliceous earth 3 

To explain thefe variations, befides firft repeating the 
obfervation before mentioned, that in mineral waters the 
proportion of the ingredients is not, at all times, invariably 
the fame, I believe the following remark may be of fome 
affiftance in elucidating the difference. 


a ) Dr. Becher procured the foda , which he ufed in his 
preparatory experiment, by diffolving, in water, the calcined 
refidue of the deficcated mother-water ; and, having cryftal- v 
lized it, he confidered the fait obtained, at the third fhooting, 
as pure mineral alkali, and employed it accordingly. This, 
however, cannot eafily be prefumed to have been perfe&ly 
pure, but was probably lfill mixed with fome common fait; 
which fuppofition leems to be ftrengthened by the figure of 
the cryftals, defcribed as minute-grained and needle-fhaped. 
On every account it would, indeed, have been not fuper- 
fluous to have tried, before-hand, by experiments, the purity 
of the foda, and the total abfence of afl neutral faline ad- 
mixtures. For, in proportion as the foda employed in the 
comparative experiment was ftill rendered impure, by any 
foreign fait, in the fame ratio muft the calculation, founded 
upon it, have given an excefs of foda above the true quan- 
tity which enters into the water of the fpring. 


h) That the portion of common fait was found to be much 
lefs by Dr. Becher , than by us, arifes from the uncertain 

5 method p 
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method which he has employed to feparate the fulphat and 
muriat of foda, by mere cryftallization ; fince the former, 
efpecially in the laft {hootings, always attra&s to itfelf a 
portion of the latter, which accompanies it in the lye. 
Therefore, 

c ) The proportion of the neutral fidphat of the fpring, as 
determined by calculation, muft, for the fame reafon, have 
appeared greater than it really is, 

d) The filiceous ingredient in the water of Carlsbad has 
entirely efcaped the attention of Dr. Becker , as it did other 
authors, who treat of this fpring. This, however, may be 
excufed, becaufe filex has been formerly confidered as a fub- 
ftance totally infoluble in water, and, therefore, has never 
been fufpe&ed to be a conftituent part of mineral fprings. 
But it cannot be allowed that this earth is only cafually ad- 
mixed with the water, and floats in it as a fine fand ; for, 
that it exifls in it in an adfual ftate of folution, is evident, 
from the fwelled, flimy, and tranfparent ftate in which it re- 
mains after the folution of the calcareous earth. 

Neverthelefs, this quantity of filiceous earth, in Carlsbad 
water, whofe folvent power over this earth is aided by its 
temperature, great as it may appear, with regard to other 
mineral fprings, is, in facf, but inconfiderable, when com- 
pared with the filex, contained in a much larger portion, in 
other hot-fprings ; the Geyfer , for inftance, in Iceland. But 
it muft alfo be obferved, that the temperature of this laft fo 
far exceeds that of Carlsbad, that, according to Trail's tefti- 
mony, even when this immenfe jet of 19 feet in diameter 
had rifen, as it often does, to the height of 90 feet, its water 
is ftill found perfectly boiling hot, when it again comes 
down to the ground. 


I fhali 
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I fhaJI now give an eftimate of the quantities of the con- 
ftituent parts of the water of Carlsbad, taken by its vifitors. 
The mean number of cups which are drank is 14 in the 
day, as the daily allowance is from 10 to 18 ; the immo- 
derate quantity of 30 or 40 cups, and upwards, which were 
formerly taken, being now laid afide : one of thefe cups, 
upon an average, holds nearly 10 cubic inches of water; 
and, therefore, will hold 140 cubic inches, which contain : 


Cry falli^ed carbonated foda . 

Sulphat of foda . 

Muriat of foda , 

Calcareous earth . 

Siliceous earth 

Oxyd of iron 


I 5°z grains. 
228 
48 

m : 

31 

2 


Carbonic acid gas , 45 cubic inches. 

The time ufually fpent in the medicinal ufe of this fpring 
is from three to five weeks. If, therefore, we afiitme, at a 
mean rate, 26 days for the whole of that time, and calculate 
by it the quantity of water drank by each patient, it will be 
found to amount to 364 cups, holding 3640 cubic inches 
of the mineral water, which contain. 


Cryfallized csrbonat of foda 

• • 39 1 3 grains. 

fulphat of foda 

• • S 9 2 8 

Muriated foda .... 


Calcareous earth . . * 

• • 450 

Siliceous earth .... 

. . 91 

Oxyd of iron 

. . 6 \ 


Carbonic acid gas^ 1170 cubic inches. 

It is not my province to fpeak of the medicinal effe&s of 
the mineral fpring at Carlsbad. On this fubjeft various 

cele- 
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celebrate] yficians and writers, as Fred. Hoffmann, Tralles , 
Springsfeld \ Ziickert y and in particular Dr. Bechet the 
refpeCtable author of the above-mentioned Defcription of 
Carlsbad , have given fufficient information and inftruCtion. 


On one point, however, I fhall briefly touch. Many 
perfons, lefs v.erfed in chemiftry, are of opinion* that the na- 
tive glauber-falt of this mineral fpring is effentially different 
from, and preferable to any other fulphat of foda ; upon the 
ground, that a moderate quantity of the water, for inftance 
14 cups, in which that neutral fait, calculated in the cryftal- 
line ftate, amounts only to 228 grains, or 12 grains lefs 
than half an ounce, is found to pofiefs a greater aperient 
power than any other artificial glauber-falt, though taken 
in greater proportion. But in this ftatement, which is con- 
firmed by experience, we fhould not forget to have due re- 
gard to the influence of the foda; becaufe the alkaline fub- 
ftances and earths are converted into neutral or middle falts, 
in theftomach and firft pafTages, whenever, as is moftly the 
cafe, any acid there predominates, and they thus acquire the 
cathartic properties of other purging falts. Nay, it is pro- 
bable that it is owing i.o this conftituent part of the 
Carlsbad water that feveral perfons, whofe humours in the 
ftomach and firft pafTages are, perhaps, more difpofed to 
alkalefcence than acidity , often expedience, on it's internal 
ufe, effects quite contrary to thofe which they expected from 
its opening power. Moreover, the filiceous ingredient may 
be frequently an acceffory caufe of the unpleafant effects on 
the bowels, which the water produces in thofe perfons in 
whom the perijlaltic motion is rather languid. 

However, thefe, as well as all other medical remarks, I 
leave to the phyficians, and will allow to myfelf only fome 
reflections concerning the fubftances, which Nature employs 
to impregnate the Carlsbad mineral fpring with the above- 

v mentioned 


zgo XXV. Ancilyfis of the Mineral 

mentioned ingredients, and concerning the manner in which, 
perhaps, it operates in this procefs. I fay, perhaps , for 
the fearching mind of man is not endowed with the faculty 
of infpediing the interior and fecret recefies of the labora- 
tory of Nature, without danger of error. All that we are 
ajde to do, is to fufpecf, and to draw probable conjeftures 
from phenomena fimilar to thofe, which we have had oppor- 
tunity of perceiving either in the operations of Nature herfelf, 
or in our fmall chemical experiments. 

The caufe which produces the heat in the fprings at 
Carlsbad is varioufly ftated by philofophers. The opinion 
of a great fire, fuppofed to exift in the centre of the globe, 
to which, formerly, all the great phenomena in the fubter- 
raneous laboratory of Nature, and hence alfo the generation 
of hot mineral fprings, have been afcribed, has, at prefent, 
fcarcely any fupporter. Others would account tor that 
caufe by the volcanos, which are faid to have once exifted 
in that country, and, though burned out on the.furface, are 
not yet perfedtly extinguifhed beneath. But this, likewife, 
is an ill-founded hypothefis ; as neither a true crater, nor • 
what might have once been the fire-gulph of a volcano, nor 
any undoubted lavas and other matters ejeftcd from it, can 
be found there. In fact, the earthy fcoriae, met with in the 
vicinity of Carlsbad are not of a true volcanic origin ; and 
as little may the bafalts, which are there niet with, be coif- 
fidered as an additional proof of the volcanic nature of that 
country. 

Thofe naturalifts feem to come nearer to truth, who trace 
the efficient caufe of heat in thefe fprings from ignited ful- 
phur-pyrites. With this opinion, likewife, the celebrated 
author of the Treatife on Carlsbad Water coincides, when 
explaining the temperature of its fprings. And, indeed, it 
cannot be denied, that pyrites a£t their part in this cafe. 

For 
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Por theftratum of pyrites, which is only a few miles diftant 
from Carlsbad, and from which the fulphur and vitriol- 
works at Altsattel are plentifully provided with that crude 
material ; befides, the filiceous ingredient diffeminated in 
the ftony mixture of that ftratum, under which, according 
to all indications, that fubterraneous laboratory lies where 
Nature prepares the mineral water; and, laftly, thofe con- 
ftituent parts of thefe mineral fprings, the origin of which 
we cannot explain from other fubftances befides from ful- 
phur-pyrites : all thefe circumftances coincide to give weight 
to that opinion. 


Yet, on a maturer confideratio'n, it will foon be evident, 
that the diflolved pyrites could not alone afford that quan- 
tity of caloric, which has heated the fprings at Carlsbad, for 
feveral centuries pad to this day, with unabated force ; but, 
bn the contrary, that, to the production and prefervation of 
natural hot fprings in general, another combufiible matter 
is required, from which the fubterraneous fire receives its 
food. And thus it will be obvious, that this fuel can be no- 
thing elfe but mineral coal, that remainder of vegetable 
fragments of the ancient world, locked up in the bofom of 
the earth, which provident Nature has wifely referved. 


When a fubterraneous fiore of mineral coal, fuch as occur 
in various places in ftrata, of an enormous thicknefs, has 
been once fet on fire, by ignited pyrites or other caufes (as 
may eafily happen, efpecially where the ftraturn comes out 
near to the day) the inflammation will then fpread throughout 
the whole remaining mafs, with a quicker or flower progrefs. 
A fpontaneous extinction and complete refrigeration can 
certainly not be very foon expected in that cafe; for the 
1 larger the bulk of a burning body is, the longer will the heat, 
bxcited by it, continue. If, befides, it is confidered, that 
this immenfe mafs may poflibly be inclofed by walls of 

v 2 rocks, 
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rocks, impenetrable, and little capable of conducting heat, 
at the fame time that the air finds accefs to it in but a very 
fmall degree 3 it is then eafy to conceive, that ages muft 
pafs before the caloric difengaged from fuch an immenfe 
mafs can be fixed again, and brought to a ftate of equili- 
brium with the whole. 

But that a mine of mineral coal had once been burning at 
Carlsbad is a faCt, unqueftionably proved by the earthy 
fcoriae that have been erroneoufiy taKen for genuine volcanic 
lavas, by the porcelain-jafpers, and by the other fpecies 
of ftones and earths, more or lefs changed by fire, cover- 
ing the fields at Hobdorf \ Lejfa , and other places, in copious 
quantity, many of which perfectly referable the pfeudo- 
volcanic produ&s of various countries 3 fuch, for infiance, 
as the ftratum of mineral coal even now burning at Dutt - 
weiler y near SaarbriicL 

Carlsbad , which is fituated in a narrow, longifli valley, 
is on all fides furrounded by mountains of the middle fize ; 
which, however, little cohere among themfelves. Thefe 
moftly confifi of granites, of which that variety is the moft 
predominant, which confifis of much, large, yellowifh, 
white rhomboic fel-fpar, with fmall black micaceous fcales, 
and a little fine grained ouarz. 

But, clofe to the Hirfcbenstein , the higheft of thofe moun- 
tains, and fituated fouth of the town, there ftretches from 
the Guildhall to the Bernhards-rock another range of low 
mountains, which cannot properly be confidered as primi- 
tive granite, but rather as a rock of later formation : fince 
it exhibits a fiony mafs, a fecond time formed of fragments 
of the primeval rock, and confifting of a granitic mafs of 
ftones, finely grained and rifty, pafiing into a porphy- 
raceous mixture, with finely interfperfed pyrites. It is the 
1 common 
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common opinion, which is alfo fupported by various local 
circumftances, that underneath this mountainous range, the 
laboratory lies, where Nature produces that beneficial 
fpring. For, not only does the vaulted roof of the baton, 
or refervoir of the main-fpring, fthe breadth of which ex- 
tends from the Guildhall, along and under the market-place, 
as well as under the bed of the river Topel , to the church) 
proceed from the foot of that low rock, hut alfo all the 
other fprings iflue from it; befides, that the warm mineral 
water oozes out from feveral other of its fifiures and veins. 
But, if this ftony matter is granted to be of fecondary for- 
mation, and not a primitive rock, the poflibility of a 
mighty llratum of mineral coal, lying under it, can no 
longer be queflioned. 

Now, concerning the generation and origin of thofe con- 
ftituent parts, with which this hot water is impregnated, 
and thereby ennobled to the rank of a medicinal fpring ; 
thefe depend on the very fame laws of nature , which che- 
miftry has learnt by experiments to be fuch, and by which 
it is guided in imitating the operations of Nature in the 
fmall way. Yet, our knowledge, it muff be confefled, is 
not always, fufficient to comprehend, accurately and dif- 
tinclly, the method which Nature employs in every particu- 
lar inftance. Nature, in her great operations, always pro- 
ceeds in a fimple way ; whereas, we being but humble 
imitators of that great rrtiftrels of chemiftry, cannot help 
reforting to artificial, and thence imperfect procefles, when- 
ever we attempt to obtain the fame produces from the fame 
principles. 

Firft, as to the origin of the carbonic acid in the water 
of Carlsbad, the opinion of the author of the Neue Berner - 
kungen uber das Carls bad, who deduces the gas of that 
fpring from the fulphur-py rites themfelves, cannot fubfift \ 

u 3 for. 
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for, what is extricated from mouldering pyrites is not the 
carbonic, but the fulphureous acid , combined, according toi 
circumftances, with hydrogen gas. On the contrary, it ad- 
mits of no doubt, but that limejlcne is the principle, which 
in all cafes, and hence in this alfo, affords the carbonic 
acid. From the fact already related, that the rock feated 
upon the laboratory of this fpring is of a younger date, and 
later formation; it is certain that iimeftone may :- e pre- 
fent at fome depth ; whether it confift of primitive calca- 
reous rock, or of ftratified calcareous If ones ; and that it 
actually and neceffarily there exifts, is manifeft from this 
very daily generation of lo great a quantity of carbonic 
acid. But, whether the developement of this elaftic acid 
from the Iimeftone is effected merely by the heat, or by 
means of the fulphuric acid, difengaged from the diflolved 
pyrites, is a queftjon which cannot be pofitively anlwered. 
It is, however, probable, that it is expelled by heat alone. 

With regard to the generation of the neutral fulphat , or 
the glauber-Jalty it undoubtedly cannot take place, but when 
veins of common fait come into contradt with diflolved 
fulphur-pyrites. Part of the murlated foda is then decom- 
pofed by the fulphuric acid, and unites with it to a new 
neutral fait, viz . the native glauber-falt, or lulphat of foda. 

And, as the exiftence of carbonic acid in the Carlsbad 
■water neceffarily preiuppofes the prefence of a calcareous 
ftratum ; the enquiry into the origin of the calcareous 
earth, diflolved in this mineral fpring, .is anfwered of itfelf. 
It is by the fpontaneous feparation of that earth from the. 
water, that the above-mentioned wonderful ftone-vault, of 
the great refervoir, together with the remaining vaft quan- 
tity of varioufly formed ftaladlites and tufas, have been pro- 
duced, and are daily augmented. Therefore, it is not ne- 
cefl^ry to fearch in vain, with Dr. Becher , and again# alf 
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rules, for the origin of the calcareous earth in the mixture 
of the pyrites ; nor to lay any ftrefs on the finall quantity, 
which might be an accidental ingredient in the muriated 
brine, employed by Nature in the produ&ion of the mine- 
ral fprings at Carlsbad. 

But we cannot judge with equal certainty of the method 
followed by Nature, in generating the uncombined foda 
' exifting in the Carlsbad water ; fmte, of all the methods, 
which we are able to employ for the fame purpofe, there 
is none of fuch a kind that we could fairly fuppofe to be 
applied in the operations of Nature, who always accom- 
plices her ends by the fhortell: ways. It is probable that 
a long continued influence of the fubterraneous heat, and 
humid vapours, are alone fufficient to volatilize part of the 
muriatic acid of the muriated foda, leaving behind the al- 
kaline principle that had been united with it. 

On this predominant portion of free foda alfo depends in 
part the peculiar tafte of Carlsbad water, which, when 
drank warm, may be compared to a weak meat-broth. 

Sulphur-pyrites , ?nineral coaf lime (tone , and brine- fprings 
of muriated foda , are, therefore, the raw materials made 
ufe of by Nature in elaborating thofe hot mineral fprings. 
How enormous the (lore of them muft be, may be conceiv- 
ed by reflecting upon the quantity of water, and its ingre- 
dients, which is afforded by the mainfpring alone, in the 
courfe of one year. By the computations of Dr. Becher y 
there iffue 705 cimers in an hour, from the five orifices of 
that fpring ; which makes, for one day, 16,920 ; and hence, 
for the year, 6,175,800 eimers . And, if the eimer betaken 
to be equal to one half cubic foot , that quantity amounts to 
3,087,900 cubic feet of water. Thefe contain : 

V 4 


Pounds, 


.296 XXV. Analyjis of the Mineral 

Pounds avardupoife « 


Cryjlallizable foda . . . . . . 746,884 

. fulphat of foda . . 1, 132^923 

Muriat of foda . . . . . . 238,209 

Calcareous earth 86,020 

Siliceous earth . . 17,369 

Oxyd of iron 1,240 


Carbonic acid gas 992,539 cubic feet. 

And, fince the quantity of water yielded by the neiv~ 
fpring , by that at the mill , and by the other flreamlets iffuing 
from the clefts of the rifty rock, taken together, may be 
eftimated as equal to that afforded lolely by the main- 
fpring; our aftonifnment is juftly excited, on confidering 
the immenfe quantity of produfts which have been fent 
forth by thole fprings at Carlsbad, within a term of 420 
years; that is, from 1370, which is the period affumed in 
hiftory for their difeovery, to 1790. 

Yet, no other ufe is made of the great quantity of faline 
contents with which Nature has enriched the Carlsbad-mine- 
ral fprings ; except, that yearly, feveral hundred pounds of 
iulphated foda are obtained in the cryftallized (late, by eva- 
poration, and fold by the name of Carlsbad-falt . But 
it would be an objefl^ deferving the exertions of induf- 
try, if, at the fame time, pains were taken to recover and 
employ one part of mineral alkali, or foda ; inftead of fuf- 
fering fo many thoufand pounds of that natural produfl:, fo 
valuable with refpe& to our prefent wants, to be unem- 
ployed, and carried away into the river TopeL 

Before I conclude, I fhall fay a few words on a cold 
acidulous fpring , which is met with behind the brew-houfe, 
in a granitic rock. This fpring colle&s in a fmall (hallow 
bafon, fituated on the declivity of the rock, and is richly 

impreg- 
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impregnated with carbonic acid, that penetrates through the 
bottom of the bafon, and covers the fluid in a ftratum from 
four to fix inches thick. Its tafle is fo exceedingly four, 
that a doubt has arifen, whether that acidity depends merely 
on the proportion of the carbonic acid. But experiments 
have (hewn it to contain no other extraneous acid ; and the 
quantity of carbonic acid gas was found to be equal in 
volume to that of the water itfelf, where 18 cubic inches 
-of water have yielded 18 cubic inches of the gas. This aci- 
dulous Spring hardly contains any fixed conftituent ingredi- 
ents : for, when a confiderable quantity of it has been eva- 
porated by the afliftance of heat, a refidue was indeed left, 
which proved to be a neutral muriat, but fo fmall, as almoft 
to efcape obfervation. 

This valuable, but, at Carlsbad, little efteemed fpring, 
methinks, deferves to be protected againft the cafual impu- 
rities by which it is now liable to be defiled, by a more 
fuitable inclofure and careful covering ; as well as to be 
more commonly applied, both for medicinal and economical 
purpofes. 



XXVI. 



CHEMICAL EXAMINATION 


OF THE 

SALT-SPRINGS AT KONIGSBORN, 

And their Products *. 


The faline fprings, among others, chiefly belong to thofe 
objecSs, with the inveftigation of which the induftry of 
chemifts has been hitherto but little occupied. This want 
of a more lolid and complete knowledge of the conftituent 
parts of the faline fprings cannot fail' to have occafloned a 
number of erroneous procefles in the falt-works ; and, the 
neceflity of abolifting or corre&ing them, is in general 
fuggefted only by the lofs experienced for many years. 
How many errors would have been avoided in the calcula- 
tions and eftimates, if, for inftance, inftead of employing 
the hydrometer , that deceitful, empirical fcale, which hi- 
therto has been almoft alone reforted to, and trufted, in as- 
certaining the proportion of fait contained in any brine, 
the falt-makers had been able to proceed upoji the ground 
of a more certain knowledge, founded on chemical ana- 
lyfis, of the true faline portion, as well as of the other 
foreign fubftances, which are the habitual concomitants of 
common fait ? For this reafon, I believe, that by publift- 
ing the prefent inquiry into the faline fprings, and their va- 
rious products, of the falt-works at Konigsborn , near Unna^ 


* Sammlung der Deutfcben Abhandlungen der Koniglichen Aca- 
demic der Wijfenfchaf ten. Berlin, 1794. 
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|n TVeJiphalia , I am contributing, perhaps, not an unim- 
portant fhare to a general chemical knowledge of faline 
iprings. 


The faliniferous mountain at Konigsborn confifts of a 
compact, marly limeftone, feparated in ftrata, and difin- 
tesrable in the air, which feem to reft immediately upon 
the fand-ftone, or red dead rock*. They extend in a di- 
rection from eaft to weft, from Paderborn , between the 
river Lippe and Emfche , as far as the dukedom of Cleves ; 
and they decline, from fouthweft to northweft, into the 
bifhopric of Munjier , where they are covered by ftrata of 
fand and loam. The falt-fprings at Salzlotten , JVestrin- 
kotte , Werle , Sajfendorf and Unna , which have been ufed 
for many centuries paft, and feveral indications of a weak 
brine, near Bochum , in the Dortmundt territory, &c. ar$ 
likewife fituated on the fame mountains. 

The prefen t fait- work at Konigsborn lies about one mile 
(Englifn) diftant from Unna^ to the north, in a plain ; ac- 
companied on both fides by gentle elevations. Wherever 
the ground is perforated or dug, at and below Konigsborn, 
towards the north, there are always falt-fprings found; but 
above Konigsborn, fouthwards, fprings of fweet water 
exift, which come forth to the day, and even will rife in 
pipes to 10 or 12 feet. On this account, the brine has been 
procured, for many years paft, by means of fuch perfora- 


* By the dead rock is underftood the hone, or fubftance, which 
lies between the primary and fecondary ftrata, and participates of 
the nature of both. The Germans call it todt-liegendes Kiruoan 
calls it femiprotolite> and likewife deadlier . See his Geological Kf« 
fays, Lond. 1799. page 225; and his Elements of Mineralogy, 
bond. 1794. vol, i. p2ge36^, — Tranft. 
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tions, of which there have been more than twenty, of a 
depth from 75 to 280 feet. The brine obtained from thefe, 
at a depth from to 80 feet, always contains from i| to two 
ounces of fait in the pound ; that from 80 to 120 feet, con- j 
tains 2 1 ounces j but that from 120 to 200 feet, affords 3f, 
afid even 3^ ounces ; and it is pumped up to the height of 
12 feet above the furface, by means of the above-mentioned 
woodeii pipes, in a quantity amounting to from three to 
four cubic feet every minute. Experience has (hewn, that 
this faline fpring has decreafed in dry weather, in quantity 
of water, and richnefs of fait ; but has increafed, in both 
refpeefs, in wet weather, or when in the midfl of fummer 
it has rained only a few days, after a great drought. How- 
ever, after the lapfe of four or fix years, the brine has been 
fo much impoverifhed, at every well, as to yield only \\ ■ 
ounce of fait ; although neither the quantity flowing out 
had increafed, nor had the brine been otherwife altered. 

As often, therefore, as this happened, a new perforation 
has been made, by which means a brine, 3 or 3! ounces, J 
rich in fait, was again obtained for fome time. From this 
account it would feem, that there exift three diftindl falt- 
fprings lying upon each other ; that the deepeft are the . 
richeft ; which, therefore, by their rifing, force away the 
upper and lighter ones ; and, that thefe laft muff be in con- , 
jundfion with fome ftream, the fweet water of which t 
walhes a mafs of fait, and thereby becomes impregnated 
with part of it. Hence may be explained the rapid increafe | 
of the quantity of the fluid, and of its proportion of fait, alter 
rainy weather. In confequence of this conjedturc, fome j 
years ago, (hafts were funk between the feveral borings; 
the lighter fprings were flopped up, and the richcft were 
brought out to the day. However, the event was, that 
by means of this perforation, at the 111th foot in depth, a 
copious fpring was come at, but only one ounce in rich- 
nefs ; which poured into the well, that was already 60 feot 

deep,J§ 
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deep, in fuch quantities, that at every minute 25 cubic feet 
were to be overcome. On the very day that this fpring 
had been pierced, the faline contents in the feveral brines 
augmented in all the wells, from if ounce to if, 2, and 
even 21 ounces. This weak brine, therefore, feems to impo- 
verifh the richer ones, by penetrating through the fiflures 
of the marly rock to the perforated cavities ; and either 
keeping off the deeper fprings of 3 ounces richnefs in fait, 
.or mixing with, and thus lowering them down to 1 and if 
ounce. 


To (hew what quantity of fait may be procured from 
! thefe fprings, I fhall fele£t the period of three years; 
1 namely, from the ift of June, 1788, to the laft of May, 
1791. During that time were procured: 

35>52i>534 pounds. 

This gives for one year : 

11,850,5111 pounds. 

By taking into the calculation the lofs occafioned by the 
‘ boiling , which has been afcertained by a&ual experiment, 

: as well as the lofs arifing from the graduation * *; which, by 
: efiimation, is reckoned at 37 per cent , there will be re- 
quired of the brine, to obtain the above produce in each, 
• year : 

336,069,73! pounds; or, 

4,972,748^ cubic feet. 


* In other words: from evaporating the brine by means of air, 

* previous to their boilings, in particular buildings, called graduating- 
boufes. Confult Greti's Principles of Modern Chemijlry . Lond. 
iSoa. vol. i. page 394* — Tranll. 


In 
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In fpeaking of the chemical examination of thofe fprings* 
to avoid unneceffary repetitions, I fhall only in general 
explain the method in which I have proceeded in this in* 
quiry \ and, with refpe£t to each particular fpring, &c. I 
fhall merely ftate the refult of my experiments : 

1. ) In order to determine the fpecific gravity of each 
brine, I meafured 50 cubic inches (each equal to 290 graiiii; 
of diftilled water}; weighed, and compared them with the 
weight of an equal quantity of diftilled water. 

2. ) Thefe 50 cubic inches of brine were then evaporated, 
in a fand-heat, to a dry refidue, and the weight of it noted. 

3. ) Thefe refidues were then covered in cylindrical glafs- 
veffels, with alkohol, and extra&ed by means of it during 
24 hours, at a moderate temperature, and with repeated 
ftirring. 

4. ) After the alkohol had been again feparated by filtra- 
tion, it was evaporated to drynefs. Upon the refidue left 
by it, frefh ardent fpirit was affufed, in fuch a quantity as 
was neceflary to feparate the fmall portion of common lalt* 
which had united with the fpirituous folution, at the firft 
extraction. After this, the laft alkohol was likewife eva- 
porated, and the refidue weighed. 

5. ) That portion which had been extracted by alkohol 
confifted of murlat of lime , mixed with a very trifling por- 
tion of muriated fnagnejia ; the proportion of which laft 
was determined in the following manner : — The refidue, 
obtained by the evaporation of the alkohol, was diflolved 
in water, the folution heated, and the earth precipitated by 
foda. This earth, when wafhed, was combined with ful- 
phuric acid, added in excels. After the mixture had ftood 

for 


\ 
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for a while in a warm place, and the predominant acid had 
been again abforbed by carbonat of lime, which was added 
for this purpofe, the liquor was freed from ' the felenite or 
gypfum then generated, and evaporated by a gentle heat. 
When the felenite, which ftill appeared, was again fepa- 
rated, and the liquor fufhciently reduced, the folution was 
expofed to fpontaneous exhalation in the open air, and thus 
made to cryftallize. The fulphat of magnefia, produced 
by this procefs, was rediffolved in water, and decompofed 
by foda ; upon which the magnefia, which feparated, was 
faturated with muriatic acid, evaporated to drynefs ; and 
the weight of this muriated magnefia fubtrabled from the 
muriated lime. 

6.) The deficcated muriat of foda, remaining after the 
reparation of thofe deliquefcent falts, by means of alkohol, 
was next diffolved in water, and filtered. 

J.) The remainder on the filter confifted of fulphat and 
carbonat of lime ; and in fome, brines of oxyd of iron . — 
When weighed, it was treated with muriatic acid, and 
the felenite feparated upon the filter. The filtered folution, 
when it appeared to contain a feparable portion of iron, 
was combined with cauftic ammoniac; and the oxyd of iron, 
which fell down as a brown flocculent precipitate, when 
cclle&ed by the filter and ignited, was weighed, and its 
weight reduced to that of carbonated iron. 

8.J I combined the muriatic folution of No. 6 with 
carbonat of foda, aflifted by heat, when a precipitate en- 
fued, confifting of carbonated lime. The foda, employed 
for its precipitation, having thus been again neutralized by 
the muriatic acid, I treated this muriatic folution with mu- 
riated barytes. From the fulphat of barytes, obtained by 
this management, it was obvious that the calcareous earth 

precipitated, 
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precipitated, by the carbonated foda, from the diffolved 
muriat of foda, had been combined with fulphuric acia in 
the chara&er of felenite. In like manner, it followed from 
the proportion, which the quantity of fulphuric acid bore to 
the calcareous earth, obtained in a ftate of combination 
with it, that the muriatic Solution contained felenite only, 
and no glauber-falt, nor any other alkaline or earthy 
fulphat. The total abfence of thefe lafl: was alfo confirmed 
by this; that the dry fait gradually diffolved in a mixture 
of two parts of alkohol with one of water, which I affufed 
upon it ; and, that at laff nothing but felenite remained. 


The experiments, performed in the manner here ex- 
plained, gave the following refults : 

A. 

Brine of the Varstkauferfpring . 

Its fpecific gravity was 1039 , (diftilled water being 
1000). 

Fifty cubic inches, evaporated to drynefs, afforded a grey- 
white refidue, weighing 882 grains. 

This refidue confifted of : 

Muriat of lime .... 46 grains. 

magnefta ... 1 

Carbonat of lime . . . . 12 

Selenite , or fulphat of lime . 25 

Muriat of foda „ . - . 798 
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Brine of the Gluckauf-fpring. 

Its fpecific gravity was found to be 1029. 

Fifty cubic inches left a pale-red relidue of 585 grains* 
containing : 


Muriat of lime . • 

. . 32 grains* 

— of magnefia . 

. i 1 

Carbonat of lime . 

. . 11 

Carbonated oxyd of iron 

. * 

Selenite .... 


Muriat of 4 foda ,or common fait 522 


585 


c. 

% 

Brine of the Frederic-anton-fpring . 

Its fpecific gravity was 1025. 

Fifty cubic inches left, by evaporation, 540 grains, of a 
light-reddilh refidiie, confifting of i . 

Muriated lime , including a fcarcely ob- 1 

fcrvable trace of muriated magnefia 3 20 £ rains * 
Carbonated lime , or crude calcareous earth 1 1 £ 

— oxyd of iron £ 

Selenite , or gypfum 14 

Muriated foda 494^ 
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Brine of the Goldener Sonncnfpring . 

The fpecific gravity was 1024. 

The dry refidue, yielded by 50 cubic inches, had a 
light-grey-white colour, and weighed 521 grains. It was 
refolved into : 


Mur i at of lime 

• 3° grains. 

■ of magnefia . . 

1 

• z 

Carbonat of lime . . . 

. II 

Selenite . .. .. 

• 15 

Muriat of foda . . . 

464-5: 


521 


E. 

Brine of the Ludwigs fprings. 

Its fpecific gravity 1023. 

The light-reddifh refidue, from 50 cubic inches of the 
evaporated brine, weighed 508 grains, -and contained : 

Miiriat of lime . . . . 20 grains. 

Carbonated lime . . . . 10 

oxyd of iron . . | 

Selenite 13 

Common fait ^ ormuriatedloda 464! 
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The brine, which is brought up from the various falt- 
fprings, is conduced into one common refervoir, from 
which it is pumped to the top of the graduating-houfes , 
where it is three times graduated . 


Brine of thejirfi graduation . 

Its fpecific gravity rofe to 1060. The refidue from the 
evaporation of 50 cubic inches weighed 1285 grains \ 
and confifted of : 

Muriated lime 65 grains. 

magnefia if 

Carbonated lime ^ containing fome iron 4| 

Sulphated lime , or felenite ... 44 

Muriated foda 1170 

1285 

G. 

Brine of the fecond graduation. 

Specific gravity 1076. 

Fifty cubic inches, evaporated, gave a refidue of 1615 
grains. This was decompofed into : 

Mur i at of lime 75 grains. 

— ■ of magnefia .... 2 

Carbonat of lime .... 3 

Selenite 48 

Muriat of foda . . . . 1487 
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H. 

Brine of the third graduation . 

Its fpecific gravity amounted to 1086. 

Fifty cubic inches of it have left, upon evaporation, 1850 
grains of a dry refidue, containing : 

Muriat of lime .82 grains. 


— — — of magnefta 3 

Carbonat of lime 3 


Sulphat of lime (felenite) .... 52 

Muriat of foda (common fait) . . 1710 

« 1850 

The fait obtained by boiling from thefe graduated brines 
is of two forts, of which the one is deftined for foreign^ and 
the other for home confumption. The firjl confifls, for 
the moft part, of confiderably large, four-fided, hollow 
cryftals, compofed, in a funnel-like manner, of fimple cubes 
of muriated foda. Such cryftals are always formed on the 
furface of the brine, when they can evaporate without agi- 
tation. The fecond fort is externally diftinguifhed from the 
preceding by fomewhat fmaller and lefs regular cryftals. 


Common fait for exportation . 

One pound of it, that had been completely deficcated 1 
with the afliftance of heat, was pulverized, and then 1 
1 


ex- 
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examined by the method above-defcribed, It confided 
of: 



Oz . 

drach. 

i r - 

Moifture , expelled by the drying . 

— 

3 

— 

Accidental impurities , and fand . 

— 

— 

10 

Muriated lime ....... 

— 

— 

25 

Selenite 

— 

1 

30 

Pure muriat of foda 

IS 

2 

55 

• 1 

16 Ounces. 


K. 

‘Vl 

V -ft 

T ^ ' 


Common fait for home-confamption. 

' r lj : ' 

One pound of it, treated as the laft, 

contained : 



Oz . 

drach . 

g r - 

Moifture 

— 

4 

30 

Accidental impurities . . . 

— 

-* 

18 

Muriated lime 

— 

— 

30 

Selenite 

— 

1 

35 

Pure muriat of foda . . . 

15 


7 


16 Ounces. 


Mother-water , 

The mother-brine proved to be of confiderable fpecific 
gravity j namely, 1218. 

i 

Fifty cubic inches of it, when evaporated, yielded 544 ° 
grains of dry fait, which I divided intot^po parts, fubjeft- 
ing each to a feparate examination. 

x 3 
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i) 2720 grains, or one half of the fait obtained from the, 
mother-water, and decompofed after the manner fo often 
mentioned, gave : 

Mur rated calcareous earth . 

magnefian earth . 

SulpBated calcareous earth . 

Common fait . . . . y 


2720 

2) The other half of the fait, afforded by 50 cubic inches 
of the mothet-water, I re-diffolved in water, and evapo-* 
rated the folution to the point of cryftallization. I obtained 
from it, at five fucceffive fhootfngs, 4 ounces and 2 
drachms of cryftallized muriated foda, but which was ftill 
contaminated by the mother-water which adhered. For this 
reafon, I diflolved it once more in water, and cryftallized 
it anew ;*by which treatment I then obtained 3 oz. 7 dr. 
of pure common fait. By this it was rendered evident, 
that everj^ cubic foot of that mother-water-, if treated in the 
fimple way of cryftallization, would ftill afford 16 or 17 
pounds of pure muriat of foda. The mother-water of both 
cryftallizations was diluted with water, and its earthy portion, 
precipitated by foda, weighed 544 grains, when wafhed and 
ignited. This precipitate confifted of calcareous and mag^ 
nefian earth ; which I feparated, by faturating the mafs with 
fulphuric acid. When the fulphat of magnefia had been 
filtered off from the fulphat of lime which was formed at the . 
fame time, I decompofed it by means of foda. The mag- 
nefia, then obtained in a pure ftate, and weighing 290 
grains, by treating it with muriatic acid, was converted into 
muriat of magnefia, which, evaporated to drynefs, amounted' 
to 420 grains \ exadlly as it did in the foregoing procefs. 

T ^ 


• • 33° grains. 

. . 420 

. . 50 

. . 1920 


5 
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This portion of muriated magnefia, contained in the 
mother-water along with the muriated lime, and exceeding 
the latter in quantity, deferves particular notice. In both 
brines, in the graduated as well as the rough, the muriated 
magnefia amounted only to the 30th' or 40th part of the mu- 
riated lime ; in the mother-water, on the contrary, the 
quantity of the firft exceeds the latter nearly by one fourth 
part. The caufe of this feems to lie in the following cir- 
cumftance :-^-It is cuftomaryj at Konigsborn, topreferve the 
mother-water of 4, 5, or more boilings in the boiler. 
At any fubfequent boiling, therefore, a ftronger heat is re- 
-quired, to promote the cryftallization of the fait > and when, 
in this cafe, a part of the bottom of the boiler becomes dry, 
a portion of the muriated lime is then decompofed, and its 
earthy bafis becoming free z increafes the calcareous earth 
in the fchlot , or incruftation ( pfannenftein ) of the veffel : 
but the muriatic acid efcapes in vapours, as may diftin&ly 
be perceived by the fmell. 

M. 

Incruftation of the boiler . 

One Pound of it, pulverized and dried in a gentle heat, 
was boiled with 12 lb. of water. The filtered folution was 
next evaporated to drynefs, and the fait obtained was 
treated in the method all along mentioned. When the un- 
diffolved, grey-white, earthy refidue was examined, it 
proved to be a mingled mafs of fulphat of lime, of carbonated 
lime containing a little iron , and of a fandy ftliceous earth . 

The proportion of thefe conftituent parts to each other 
was found to be as follows : 

x 4 


Ox. 
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'* • * - . , 'tW'il 

Moijiure . 

Muriated lime ...... 

• magnefia . . # . 

Mur i at of foda , with a fcarcely per- ? 

ceivable trace of / ulphated [oda y S 
Carbonat of lime . . f . t , 

Sandy filiceous earth ..... 

Sulphqf of lime (felenite) . . . 

>i *r 5 .• . : . . i j 

1 6 Ounces. 

N. 

Dornenjlein . 


Oz. drach. gr« 

I 6 — 

— - i io 

— — 10 

4 4 40 

x 2 30 

— 3 30 

760 


(That is, the earthy and faline incruftations formed on the 
brufh-wood in the graduating houfes. — Tranfl.) 




The Dorncnftein of thefe falt-works confifts of a dark- 
brown, compact, indurated, ftony cruft, fimilar to the in- 
cruftations at Carlsbad . 


1. ) Of this I boiled two ounces , reduced to powder, with 
a fufficient quantity of water. This, however, would dif- 
folve but little; for, after evaporation, there remained 
only four grains of common fait, mixed with iron and 
felenite. 

2. ) The powder of the ftone which remained after boil- 
ing was faturated with muriatic acid. The folution was 
attended with great effervefcence, and, towards the end, 
was promoted by heat. Whea filtered, it left felenite be- . 
hind. 

3.) This 
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3.) This muriatic folution, combined with cauftic am- 
moniac, depofited a quantity of iron in a flocculent form; 
the weight of which, firlt afcertained when collected and 
ignited, was afterwards reduced to that of carbonated 
iron. 


4.) The folution, now perfectly colourlefs, afforded car- 
bonat of lime, by the addition of foda. 

The proportion of the ingredients in thefe two ounces, or 
960 grains of the mentioned Dornenftein , was : 


Impure common fait . ♦ . 

4 grains 

Selenite 

25 

Carbonated oxyd of iron . 

92 

■ calcareous earth . 

828 

Moifture 

11 

■960 


What corrections, or improvements, might be made in the 
boiling of fait in the fall-works at Konigsborn , in confe- 
quence of the analyfis here communicated of the falt- 
brines, or fprings of that place, and their products, I leave 
to the judgment of practical balur gifts , or falt-makers. 

But the advantage which the fcience may derive from 
the performance and collection of thefe and fimilar ana- 
lyfes, cannot be doubted : thereby, not only the fum of our 
obfervations hitherto collected, on the nature and confti- 
tuent parts of fait- fprings in general, will be rendered more 
complete and certain ; but likewife the knowledge of the 
Jaws of elective attractions of bodies, in particular, will be 

in* 
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increafed and corrected. An inftance of this laft is af- 
forded in the prefent analyfis, by the circumftance that, 
in thefe falt-brines, no glauber-falt is found, but only fele- 
nite •, although the latter, fituated in the proportion in 
which it is contained in the mixture, fhould be decompofed 
according to the laws of affinities : at the fame time that 
the foda of the common fait fhould combine with the ful- 
phuric acid of the felenite, to form glauber-falt, But it 
muft be here confidered, that the agency of the attra&ive 
forces in bodies likewife depends on the various degrees of 
temperature : and this is really the cafe in this inftance j 
for it is fhewn, by experience, that the generation of ful- 
phat of foda from the muriats of lime and foda, or, in other 
words, the generation of glauber-falt from felenite and com- 
mon fait, can take place only at a cold, much below the 
point of freezing ; but to fuch a low temperature the falt- 
fprings are not expofed in their fubterraneous refervoirs and 
canals. Whence it alfo happened, that when, with this 
view, I repeated the experiment with 16 ounces of the mafs 
which incrufted the boiler ( pfannenftein J, and which, 
during the winter, had been expofed to the cold, and had, 
in part, fallen to pieces, the newly-generated glauber-falt 
immediately appeared. Its quantity, afeertained by means 
of muriated barytes, and calculated for the cryftalline ftate, 
did, however, in gener? r l 3 amounted to no more than 36 
grains. 

Finally, the carbonic acid muft alfo be added to the con- 
ftituent ingredients in ialine fprings. This acid is extri- 
cated, in the ufual form of air-bubbles, during the evapo- 
ration of the rough brine ; and its difengagement caufes 
.the reparation of the calcareous earth, now deprived of its 
folvent. The fame efcape of this volatile acid, and the 
fame reparation of the calcareous earth, likewife take place 
when the brines are graduated \ in which cafe the carbon- 
^ , ated 


Salt-fprings at Konigsborn. 315 

ated calcareous earth, together with the oxyd of iron, 
fettles around the brufh-wood, through which the brine 
paffes, and forms the dornenftein. On this account, the 
graduated brines contain a much Orialler proportion of cal- 
careous earth ; which, at the procefs of boiling, is fully de- 
pofited, and affifts, in combination with the felenite, to form 
the compound with which the boiler is incruftated. ( Pfan - 
nenftein ). — -What concerns the proportion of carbonic acid y 
contained in falt-fprings, in a ftate of abforption, I did not, 
in particular, attempt to afcertain ; as fuch enquiries can- 
not be made with any profpeft of fuccefs,*but with brines 
recently collc&ed, and, employed on the fpot f 
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XXVII. 

CHEMICAL EXAMINATION 


OF 

SPI NELL. 

The fpinell feems to belong to thofe fpecies of gems, 
'which the antients underftood by the name Hyacinth as 
they do not afcribe to it the yellowifh red colour, poffeffed 
by our modern hyacinth, but a light violet-red, and alfo a 
rofe-red. Plin) *, for example, fays : — u Multum ab ame - 
thyfto diftat hyacinthus^ tamen e vicino defcendens . Differen- 
tia btec^ quod ille emicans in ame thyfto fulgor violaceus , dilu- 
tus eft in Hyacintho ” Epiphanius enumerates five fpecies 
of hyacinth, the third of which he calls NatibosI, dated 
by Salmaftus to have been of a colour, qui inter rofeum tft y 
et dilutiorem. That the done, now called hyacinth, has 
been midaken for the hyacinth of the antients, was proba- 
bly occafioned by the following paffage of Pliny J ; — 
« Hyacinthos /Ethiopia mittit et chryfolythos aureo colorc tranf- 
lucentes ” But if in confequence of a founder criticifm 
the context be read thus : — Marcefcens celerius nominis fui 
Jlore hyacinthus , /Ethiopia mittit et chryfolithos , &c. it is 
obvious, that the aureus colour is referred to the chryfolite, 
which, as is well known, is the topaz of our days, and 
that it has nothing to do with the hyacinthus of the preced- 
ing fentence. In this way, alfo, another apparent con- 
tradiction in Pliny is removed. 

* Lib. xxxvii. cap. 9. 

+ From the Arabic word, Natif y a red crayon colour. See Joan, 
de Laet de Gemmis et Lapidibus . Lugd. Batav. 1647. 

% Loc. cit. 
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The reader likewife knows that the fpinell has been hi- 
therto ranked along with the ruby as its fecond fpecies, fo 
that the firft fpecies of that genus has included the true ge- 
nuine ruby. But fince Rome de Pljle* has directed the at- 
tention to the different form of cryftallization of thofe two 
ftones : obferving that the cryftals of the genuine ruby of 
Pegu are oblong, double, hexahedral pyramids, modern 
mineralogifts have, upon this ground, ranked the ruby under 
the fapphire, as a red variety of it, and introduced the fpi- 
nell as a diftinft genus ; which feparation is alfo fuggefted 
by the difference of its hardnefs and fpecific gravity. 

Befides thefe diftin&ions, the nature of the frafture 
alfo might ferve to difcriminate the genus. For the tex- 
ture of the fpinell is lamellar, in triple tranfverfe laminas ; 
the fapphire, on the contrary, exhibits in every direction 
only a flat conchoidal fra&uref. 

Yet the fureft way to decide on this point would be by 
chemical analyfis ; which, however, with refpe& to the 
ruby cryftallized in hexhedral pyramids, or the red fapphire, 
can be at prefent but little hoped for, as it is fo feldom met 
with in its rough ftate. 

The original figure of fpinell is the o&ahedron, or dou- 
ble four-fided pyramid. This cryftalline figure is frequently 
found perfe&ly regular, but as often fubjedt to many vari- 
ations, which have been detailed and defcribed with great 
diligence, and uncommon accuracy, by Abbe Estner %. 

No lefs variable is the colour of the fpinell ; as it paffes 
through almoft all the {hades of the red. This variation 


* Crijlallographie , tom. i. page 213. 
f Estner y Mineralogie , II. B. I. Abth. S. 96, 97. 

% Ibidem , page 73. feq. 

of 
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of colour has induced jewellers, or dealers in gems* to 
fubdivide the genus of ruby, befides the genuine ruby , into 
almandin , fpinell , ballafs , and rubicell , as they ufually do. 

The red colour of this gem is not only very fixed, or 
permanent in the fire, but its pale variations are even {till 
more heightened by means of a careful ignition. This pro- 
perty the inhabitants of Ceylon know how to employ to 
advantage, according to the teftimony of Julius Scaliger 
and, perhaps, on this dexterity of art depends the ama- 
zingly high and magnificent colour which we admire in 
fine, polifhed rubies, but do not perceive in the rough, uncut 
ftones. 

To the more uncommon variations of colour belong: 
I. the fpinell, quite colour lefs, and as limpid as water, of 
which Mr. Made , in London, pofleffes a perfect octahe- 
dron in his collection of cryftals ; 2. the fapphirc-blue fpi- 
nell, in the collection of Francis Greville , Efq. ; and 3. 
the green fpinell, the property of J. Hawkins , Efq. like- 
wife in London, &c. &c. This affords a new example, 
that, in determining the genera and fpecies of gems, colour 
is to be confidered as only a fubordinate or fecondary cha- 
racter. 

The fpecific gravity of fpinell I have found to be, in 
feleCted cryftals, from 3,570 to 3,590. 


Although feveral years ago I attempted and publifhed a 
chemical ar^alyfis of the fpinellf , I have found fome circuin- 
flances then not completely afcertained, which require ano- 


* ExercitationeSy &c. No. cxviii. 

f Beob. u . Entdcck. a. d. Naturkutide y vol. iii. Berlin, 1789. 
page 336. 

ther 
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ther analytical procefs. The refult of this has taught me, 
that on the firft analyfis of the fpinell, I had thoroughly 
overlooked one of its conftituent parts, which I did not 
fufpedt in it, and which is magneficin-earth . Among the 
various experiments, infrituted for accurately determining 
the proportion of this newly difcovered ingredient, I feledi 
that in particular, which led the neareft to fulfilling this 
objedt. 

a) One hundred grains of rough fpinell from Ceylon, ift 
picked cry flats, previously pounded to a coarfe powder in 
\the fteel-mortar, were triturated with water to an impalpa- 
ble powder in the grind ing-difh made of flint. After the 
powder of the ftone, which was again dried, had been 
gently ignited, it {hewed an increafe of weight of nine 
grains, originating from the particles abraded from the fub- 
flance of the grinding- veflel. 

h) I then ftrongly digefled that powder with two ounces 
of muriatic acid. When the acid had been evaporated 
nearly to drynefs, I diluted the mafs with water, threw it 
upon the filter, and Saturated the yellow muriatic Solution 
with cauftic ammoniac. A brown flocculent oxyd of iron 
'fell down, which, collected and ignited, weighed i\ grain. 

c) The liquor Separated from that precipitate was con- 
centrated by evaporation, perfectly neutralized with muri- 
atic acid, and, laftly, combined with diffolved oxalat of 
pot-afii (fait of wood-forrel). In confequence of this, ox- 
alat of lime precipitated; which, when carefully collected, 
and heated to rednefs in the cavity of a compact piece 
of charcoal, with the afliftance of the blow-pipe, afforded 
three fourths of a grain of lime, or pure calcareous earth . 
This laft, diffolved in nitric acid, and treated with the Sul- 
phuric, produced Selenite, or fulphated lime. 


d) Upon 
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d ) Upon the powder of the ftone, extracted by the muj 
riatic acid, was poured ten times its quantity of alkaline 


lye, one half of which confifted of cauftic alkali 5 which 


mixture being firft evaporated to drynefs, in a filver-vefTel, 
ppona fand-heat, was afterwards ignited during the fpaceof an 
hour. When the mafs had been again foftened with hot 
water, it left on the filtering paper 54 grains of an ifabella- 
yellow' refidue when dried in the air. 


e) Thefe 54 grains were a fecond time mixed, and in~ 
fpiflated with a tenfold quantity of the fame cauftic lixivi- 


um, and afterwards ignited. Upon which, the mafs, foft- 


ened again with water, depofited a refidue of a fine pulve- 
rulent form, weighing 43 grains, when dried in the air. 


f) I then neutralized the yellow alkaline folution ( d ) 
2nd (<?) by means of fulphuric acid, and by affufing more 
acid, made a clear fqlution of the precipitate, which then 
formed. Carbonat of pot-afh, added in a boiling ftate, threw 
down from it a precipitate of a very great bulk, which* 
after cduicoration, was again difTolved in fulphuric acid. 
This folution exhibited a flimy toughnefs ; but it became 
perfe&ly fluid, when expofed to a raifed temperature, and 
depofited a fubtle white powder, which, after wafhing and 
deficcatiqn in the air, weighed 95 grains. The fulphuric 
acid fluid, when feparated from it, was fetafide for a time. 


g) The above-mentioned 95 grains were then gently 
ignited with thrice their quantity of cauftic pot-afh. When 
again liquefied with water, and filtered, there remained 
only a flight refidue, which, after walhing, difTolved in 
fulphuric acid, with the exception of a few remaining par- 
ticles. 


b) Tht 


i 
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b) The portion taken up by the cauftic pot-afh in the 
alkaline folution ( g ), was precipitated by means of fulphuric 
acid. But it diiTolved again in the acid, when added to ex- 
cefs, and was afterwards precipitated by boiling with mild, 
or carbonated alkali. This precipitate, previoufly wafhed, 
was once more diffolved in fulphuric acid. 

i) The whole of the fulphuric folutions, obtained at 
(f, g , A), was evaporated to a fmaller compafs. The gela- 
tinus confidence, into which it congealed, fhewed that a 
feparation of filiceous earth had taken place. It was there-* 
fore largely diluted with water, digefted, and the filex col- 
lected upon the filter. 

>£) This done, the fulphuric folution was put in a ftate 
to cryftallize, by dropping into it a folution of acetite of 
pot-afh*, and evaporating it flowly. It yielded at firft re- 
gular and pure cryftals of alum. But as the folution af- 
fumed a green colour towards the end, I combined it with 
Pruffian alkali. A trifling precipitation enfued, of which 
the oxyd of iron could not be eftimated more than at one 
fourth of a grain. The folution, being now freed of its 
ferruginous ingredient, was next decompofed, in a boiling 
heat, by carbonated pot-afh ; and the precipitate, when dif- 
folved anew in fulphuric acid, was brought to a final cryf- 
tallization ; after which the fulphat of alumine then ob- 
tained was added to the foregoing. 


* Note . In order to add the vegetable alkali in the juft propor- 
tion requiftte to promote the cryftallization of the fulphated alu- 
mine, I find it at prefent moft convenient to employ that alkali in 
a ftate of faturation with acetic acid. By this manner I avoid the 
danger of decompofing a part of the alum juft forming, by the 
quantity of alkali, that may eafily happen to be added in excels. 

0 1 


Y 
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l ) I now proceeded io the analyfis of the 43 grains, that 
were left undifl'olved by the cauftic alkaline lye ( e ). Thefe 
readily diffolved in dilute fulphuric acid, leaving fome fiii- 
eeous earth behind. The folution, feparated from this 
laftj was then combined with a fmall portion of acetated 
pot-alb, and expofed to fpontaneous cryftallization by exha- 
lation in the open air. At firft there yet appeared fome foli- 
tary cryftals of alum ; but afterwards it entirely fhot into 
Julpbat of magnefia ( Jlpfom fait). 

m) To feparate the fulphated magnefia, thus obtained, 
from the admixed fulphat of alumine, it was ftrongly ignited 
in a porcelain-veflel during half an hour, and the faline 
mafs afterwards foftened in water, and filtered. The alumi- 
nous, or argillaceous earth, feparated by this management, 
was afterwards diffolved in fulphuric acid,, and in the proper 
manner cryftallized into concrete alum. 

n) The pure folution of the fulphated magnefia was pre- 
cipitated in a boiling heat by means of vegetable alkali. 
The ?nagncfian earthy thus obtained in a carbonated ftate, 
weighed 2of grains, when wafned and dried ^ but after 
ftrong ignition it weighed only 8£ grains. 

0 ) All the wafhings (of which that at ( /), on precipitating 
the fulphuric folution by carbonat of pot-afh, retained the 
yellow colour of the firft folution) were, together, evapo- 
rated to a dry faline mafs. When they had been re~diffolved 
in water, there ftill feparated a little earth, which, along 
with the precipitate remaining at (g) y was ignited witlr 
cauftic pot-afh, and then by fulphuric acid refolved into 
aluminous and filiccous earths. 

f) The whole quantity of alum obtained at [k y /, m y and*) 
amounted to 665 grains. It was now dtlloived in water^ 

and 


* 


and in a heat of ebullition decompofed by carbonated alkali 
prepared from tartar. The aluminous earthy thus obtained, 
when edulcorated with water, and dried in a moderate 
warmth, weighed 22 1 grains. But, after being purified by 
digeftion with diftilled vinegar, and fubfequent faturation 
with ammoniac, and being again edulcorated, and at laft 
fubjedfed for half an hour to an intenfe red heat, it weighed 
no more than 74| grains. 

q) I then ignited, for half an hour, the whole of the filice- 
ous earth colle&ed from (/, /, o ). Its weight was 24f- grains. 
Hence, fubtradling the nine grains which had been abraded 
from the flint-mortar (#), there remain I5| grains belong- 
ing to the fpinell. 

From this analyfis it follows, that the conftituent parts of 
the fpinell in the hundred are : 


Alumine . 

• • p) . • 

. . . 74,50 

Si lex . 


• • • 15,50 

Magnefia . . 

• . n) . . 

. » . 8,25 

Oxydof iron . 

• • h ) 1 , 25 ? 

k) 0,25) 

. . . 1,50 

Lime . 

. . c) . . 

• • . 0,75 


100,50 

The reafon why, in this inftance, there appears in the 
fum of the weights an excefs of half a grain, rather than a 
lofs, unavoidable in the ufual courfe of fuch procefTes, is 
probably, that the ignition was not powerful enough to 
effedt in thofe ingredients that high degree of drynefs, 
which that ftone pofTefles in its natural, undecompofed 
ftate. 


324 XXVII. Chemical Examination , $Cc. 


With regard to another analytical procefs madd with 
fpinell, and of which it would be fuperfhious to give a de- 
tailed defcription, as it only ferved to pave the way to the 
foregoing, I {hall here merely relate the following pheno- 
menon.— When the cohcfion of the parts which conftitute 
that ftone had been loofened by alternate treatment with 
cauftic pot-afli and muriatic acid, I introduced the earth, 
precipitated by ammoniac' from the muriatic folution, into 
cauftic alkaline lye. It difiolved therein for the moft part, 
but not wholly. The undiffolved remainder was upon this 
difiolved in muriatic acid ; and when the filiceous earth, 
which then appeared, had been removed, the fluid was 
again evaporated to a fmaller volume. 

After fome days {landing, there appeared in it a quantity 
of fmall cryftalline groups, confifting of clear, and feem- 
ingly quadrilateral, fomewhat flattened, little columns ; the 
greater number of which were joined by two and two, in 
the form of an X, but the others in groups of three, and 
more, in a ftellated manner. 

Thefe cryftals readily difiolved in water. The precipi- 
tate, thrown down by cauftic ammoniac, was of a light- 
brown, on account of fome portion of iron, which {till ad- 
hered. It was then difiolved in fulphuric acid, and this 
new combination was again fet to cryftallize in the floweft 
manner. At firft there appeared cryftals of alum ; but the 
remainder of the folution gradually {hot into four-fided co^ 
lumnar cryftals of fulphated magnefia. 

It is this cryftallization of ?nagnefia , mixed with alumine 
in muriatic acid, which I think worth remarking. 
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XXVIII. 


CHEMICAL EXAMINATION 

OF THE 

EMERALD from Peru. 

The emerald is one of the beft known gems, and it has 
been reckoned even in remote antiquity among the moft 
efteemed precious ftones, on account of its rich green co- 
lour, fo grateful to the eye. Pliny enumerates twelve 
fpecies of it, and confiders the Scythian , BaElrian , and 
Egyptian , as the moft eminent. However, it can hardly 
be doubted, but that, in thofe days, various efientially dif* 
ferent fpecies of ftones of a green colour were comprifed 
under that name ; as is frequently done in our days. The 
acquaintance of Mineralogifts with the genuine emeralds, 
which were furnifhed by the parts of the globe the longeft 
known, feems at prefent to be almoft entirely obliterated by 
our familiarity with thofe which are found, though fpa- 
ringly, in the provinces of Souths America^ and principally 
in Peru . 

a) For the following analylis I made ufe of the crude, 
•eryftallized emerald, of a high grafs-green colour, from 
Peru *. I pounded it in a fteel-mortar to a coarfe powder, 
and triturated one hundred grains of that powder very finely 


* For the fpecimen of emerald facrificed to this analytical pro- 
cefs, I am indebted to the liberal kindnefs of Prince Dimitri Gal - 
litxin , whofe zeal for the ftudy of Mineralogy is moft honourably 
known. 

Y 3 
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with water, in the flint grinding-difli. After gentle ig- 
nition, I found its weight increafed by about i\ grain. 

b) The powder of the {tone was covered, and feveral 
times digefled in a ftrong heat, with muriatic acid; which 
immediately acquirpd a yellow colour. After having again 
filtered off the acid, I faturated it to excefs with cauftic 
ammoniac ; and by this management there feparated light, 
brown flocculi, which, collected and ignited, weighed half 
a grain, and were oxyd of iron . The fluid was next evapo- 
rated to a part, and treated wi.h carbonated ammoniac. 
But it continued clear, and thus {hewed, that it contained 
no calcareous earth. 

c ) Fourteen drachms of cauflic alkaline lye, made of 
feven drachms of the fait diffolved in as many of water, 
were then affufed upon the powder of the ftone extradtedby 
the muriatic acid (b)\ and after the mafs had been previoufly 
evaporated to drynefs in a filver-Crucible, I fubjedled it to a 
red-heat for half an hour. However, it would not fufe, 
but appeared, after ignition, in an intumefeed, friable ftate, - 
and of a white colour. 

d) On being foftened with water, and treated with abun- 
dance of muriatic acid, it afforded a very limpid folution, 
from which the earthy ingredient was precipitated by car- 
bonated pot-afh, with the a fli fiance of heat. The precipi- 
tate had a granular form ; and when finely ground, the 
greateft part feemed to diflolve in muriatic acid, which was 
poured upon it. But as foon as the mixture had been ex- 
pofed to a digefting heat, it coagulated to a transparent 
thick jelly. When diluted, and digcfled with more water, 
it depofited filiceous earth to the amount of 67 grains, after 
wafhing and ignition. This earth was then mixed with 
four parts of carbonated pot-afh, and ignited to an incipient 

fufion. 
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fail on, in a crucible made of filver. Upon the mafs, re- 
ftiffolved in water, which afforded a fomewhat turbid folu- 
tion, I poured muriatic acid to an excefs of faturation, and 
digefted them together. The fliceous earth , which I thus 
recovered, was now perfectly pure, and weighed 63^ grains, 
after having fuftained a red heat. 

e) The muriatic folution, leparated from this filex, toge- 
ther with the preceding (£), was faturated with an over- 
proportion of cauftic ammoniac. The pafte-like precipi- 
tate, thence arifing, was immediately removed, and the fil- 
tered liquor combined with carbonat of ammoniac ; which, 
however, would throw down nothing more. Sulphuric 
acid quickly diffolved this precipitate. By the addition of a 
little acetite of pot-afh, the whole of the folution yielded 
cryftallized alum, with the exception of fome filex , which 
{fill feparated, and weighed 4§ grains, after ignition. 

f) From the above fulphat of alumine (e) being re-dif- 
folved in water, I precipitated the argil by carbonated pot- 
afh. When the earth had been again deficcated, I poured 
upon it diftilled vinegar ; put the whole in a warm place ; 
faturated the acetic acid with cauftic ammoniac ; and, laftly, 
filtered the mixture. What remained of the fluid fuffered 
no alteration, either by carbonat of ammoniac, or by car- 
bonat of foda. The aluminous earthy now obtained in a 
ftate of purity, was firft dried, then ignited, and found to 
weigh 31J grains. 

Therefore, the conftituent parts of one hundred grains of 
Peruvian emerald , here decompofed, yielded : 


Y 4 


Si lex 
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Silex .... 

d) . 

63! grains 


o • 

4 s 



* 7 i 

Subtract . . . 

a) . 

if 



66| . . . 66,25 

Alumine , or argil . 

/) • 


Oxyd of iron 

b) . 

• « • . • 0 ^ 5 ^ 


9 8 
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XXIX. 

CHEMICAL EXAMINATION 

OF THE 

BOHEMIAN GARNET. 


THE denomination garnet ferved to the elder Mineralo- s 
gifts as a generic, or coUeElive-name.> in which they included 
almoft all roundifh cryftalline forms, encompafled by de- 
fined lateral facets, or all the fpecies of ftones, of, as 
they were called, a polyhedral cryftallization. At prefent, 
however, th z generic name , garnet , has been confined within 
narrower limits ; for the white garnet, as well as the blacky 
have been juftly removed from it, and arranged as diftincft 
genera: the firft under the name Leucite ; the fecond under 
that of Melanite . 

It may alfo be forefeen, that feveral other foftils now 
clafled as fpecies, or as varieties of the garnet, befides thofe 
laft mentioned, will in time receive another place in the 
lyftematic arrangement of minerals: in confequence of 
more accurate obfervations concerning the deviation, not 
only with regard to their external appearance, but likewife 
with regard to their chemical conftituent parts, by which 
they are diftinguifhed from the true and ftrictly determined 
principal genera, to which laft the Bohemian garnet princi- 
pally belongs. 

Xhe Bohemian garnet , (whofe occurrence, method of 
procuring it from the mines, and external characters, are 
too well known to require any farther illuftration in this 

place), 
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place), when weighed in water, loll 269 parts of 1000 of 
its abfolute weight \ itsfpecific gravity therefore is = 3,718, 

It fufes by itfelf alone in a proportionate intenfity of 
heat*. The iron which it contains is reduced to the regu- 
line ftate, when expofed to the aftion of fire in the char- 
coal-crucible. From 100 grams of Bohemian garnet I 
obtained a button of iron, of iof grains weight. 

N * • 

In order to find out its conftituent parts, I fubjeeded it to 
the following experiments. 

a) I ground two hundred grains of Bohemian garnet, 
previoufiy pounded in the fteel-mortar, with water, to a 
fubtle powder, in the flint triturating difh. When dried, 
and gently ignited, the powder of the ftone was found in- 
creafed in weight by feven grains. I infpiflated it with a lixi- 
vium, made of 600 grains of cauftic pot-afn, in a filver- 
crucfble, and ignited it afterwards for half an hour. The 
ignited mafs was then foftened with water, lixiviated, and 
filtered. The filtered lixivium was of a light grafs-green, 
but f’oon loft that colour, and became light-brown. By 
expofure to a warm, temperature, it depofited, after 24 hours, 
an oxyd of manganeje , which, colledled in a porcelain-cup, 
amounted to about half a grain. On fufing it upon char- 
coal, with a neutral pholphat, and covering it with nitrat 
of pot-afh, the fait exhibited, after detonation, a dark vio- 
let-red colour, mingled with green fpots, 

/;) The alkaline lye was then fuper-fatu rated with muriatic 
acid, and evaporated nearly to drynefs. After re-diffolving 
thefaline mafs in water, ftliceous earth was depofited, which 
weighed 11 grains, after edulcoration and ignition. When 


See Eftay I. No. 39. 
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itWs had been feparated, fome aluminous earth was thrown 
^down by carbonated foda from the muriated folution. As 
: the remaining liquor ftill appeared of a yellow tinge, it 
pwas again evaporated to a dry fait. But this like wife had a 
citron-yellow colour, and again afforded a yellow folution 
t with water; from which, however, nothing could be far- 
ther feparated, by any means whatever. 

c) The lixiviated powder of the garnet had the colour of 
: a light-brown iron ochre. To this I added the fmall portion 

; of alumine (Z>), and treated it with muriatic acid, with 
which it immediately formed a golden-yellow folution. 
When this laft had been evaporated, in a fand-heat, to a 
gelatinous confidence; it was again largely diluted with 
water, once more digefted and filtered. The fdiceous earthy 
being well lixiviated, and heated to rednefs, weighed 76 
grains. 

d) Cauftic ammoniac threw down from the muriatic fo- 
lution a copious brown precipitate ; which, after being col- 
lected on the filtering paper, was waited, and dried in a 
moderate warmth. 

e) The colourlefs fluid, remaining after the precipitation 
with cauliic ammoniac was evaporated in part, and 
combined with carbonated foda. Bv this management* 
carbonat of lime fell down, which, after drying, weighed 
I2| grains, equal to feven grains of ignited calcareous earth , 
or burnt lime. 

f) I then divided the brown precipitate, obtained by 
means of ammoniac (d)j into two equaUparts. 

One half of it I expofed to flrong ignition in a covered cru- 
cible, and found, after this, its weight to amount to 55 grains. 

g) The 
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g) The other half I diftolved again in muriatic acid, di- 



luted the folution. with a fufficient quantity of water, and 
precipitated its portion of iron by Pruffian alkali. The 
feparation of the dark-blue precipitate being accomplifhed, 
I precipitated the folution, now freed from iron, by means 
of carbonated foda, and in a boiling heat. The quantity of 
the white, loofe earth thus obtained amounted, after wafh- 
ing, drying, and ignition, to 38^ grains. 

From this it was manifeft, that the proportion of oxyded 
iron , feparated by pruffiated pot-alh, amounted to i6f 


• h) The above 38^ grains of ignited earth (g), were then 
diffolved in fulphuric acid, and made to cryftallize, after 
the addition of a proper quantity of acetated pot-afh. 


the laft fhewed, by the oblong, four-fided columnar figure of 
its cryftals, that it was fulphat of magnefia. 

i) But as the fulphat of magnefia could not be feparated 
from the alumine with fufficient accuracy, I fubjedted the 
whole of the faline mafs to ftrong ignition for an hour ; 
after which I liquefied the ignited mafs with water, and 
combined the mixture, at a railed temperature, with powder 
of calcined oyfter-fhells, added in fmall portions, until the 
folution no longer reddened paper tinged with litmus. The 
filtered folution tailed now like pure fulphat of magnefia ; 
and, when fet to cryftallize, I obtained from it 69 grains of 


it ftill depofited two grains of fulphated lime : hence its true 
quantity amounted to 67 grains. 

k) To recover from it the earth in a feparate ftate, I 
precipitated the folution, in a boiling heat, by carbonat of 

foda. 


grains. 


The firft fhootings yielded regular cryftals of alum. But 


this neutral fait. However, on being re-diffolved in water, 
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foda. The magnefian earthy wafhed and dried, weighed 
2 3 i grains > but when heated to incandefcence in a covered 
crucible, and kept in that ftate during half an hour, it 
weighed but io grains. 

By fubtra&ing thefe io grains of magnefia from the 
above 381 grains (g) y there remain 281 grains for the alu- 
minous earth. 

One hundred grains of Bohemian garnet confift, therefore, 


of: 


Si lex 


b) 5k 

c) 38 


43i 

and deducing . a) 3| 


/ 


Alumine „ . . k) . 

Oxyd of iron . . £) . . 

Magnefia . . . k) . 

Lime . . . . e) . 

Oxyd of manganefe a) . 


40, 

28.50 

16.50 

IO, 

3>5° 

0,25 


< 58,75 
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CHEMICAL EXAMINATION 

OF THE 

ORIENTAL GARNET. 


The Oriental , or S/rlamc Garnet *, is diftinguiftied 
from the Bohemian , both by its violet-red colour, and by 
its fpecific gravity ; which is = 4,085. This higher w T eight 
of it depends on the greater proportion of iron which it 
contains, and which is fo confiderable, that, by mere fufion 
in the charcoal-crucible, I obtained from 100 grains of the 
oriental garnet a fine button of iron, of 23 grains. It 
like wife, when fufed alone, in a crucible made of clay, 
runs into an enamel glafs of a blacker colour than that of 
the Bohemian garnet f. 



a) Two hundred grains of oriental garnet, previoufly 
bruifed into fmall pieces, in the fteel mortar, acquired eight 
grains additional weight from the fubftance of the flint- 
grinding difh, in which they were finely levigated with j 
water. The powdered garnet was put in a cauftic lye, in ! 
which the alkaline ingredient conftituted thrice the weight 
of the powder ; and, with this, it was infpiflated to a dry 
mafs, in a crucible made of filver. It was next fubje&ed 


to red-heat during half an hour; and when the ignited mafs 




* Rather Siriamc , than Sirian garnet ; from Sirian 7 a town in 
Pegu, now deftroyed. 

+ See Eflay I. No. 40. 
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had again been foftened with boiling water, the powder of. 
the ftone, feparated from the decanted liquor, was lixiviated 
and dried. 

b) The alkaline lixivium was of a bright grafs-green. 
But it was foon deprived of that colour by expofure to a 
warm temperature, at the fame time that it depofited an 
exyd of manganeje , impregnated with iron, in a brown 
flocculent form, and weighing about \ grain when ignited. 

c ) The alkaline lye was now devoid of all colour. It was 
Saturated with muriatic acid, and evaporated in part. A 
light flocculent earth then feparated, but part of itdifiblved 
again upon fuper-faturation with muriatic acid. The im* 
foluble refidue confifted of filiceous earth of qf grains after 
ignition. That part of the earth, which had been re-diflolved 
by the excefs of acid, was then feparated afrefh by carbonat 
of pot-afh. After ignition, this earth weighed 4| grains; 
and, upon being tried by fulphuric acid, it proved to be 
pure alumine, or aluminous earth . 

d ) The edulcorated powder of the (tone (#), which had 
a cinnamon colour, and a very incoherent form, was moift- 
ened with water, and treated with muriatic acid, in which 
it rapidly difTolved, without leaving any refidue. The li- 
quor was limpid, and of a golden-yellow. But, on being 
fubje&ed to evaporation, on a fand-bath, it coagulated into a 
femi-tranflucid, gelatinous fubftance ; which had a deep 
golden-yellow colour, and was again digefted for a while 

: along with water that was poured upon it, and with re- 
peated ftirring. When, after this,* it had been brought upon 
. the filter, it left filiceous earth in a fvvelled {fate ; which, 
being thoroughly edulcorated by a frequent aftufion of hot 
water, and defecated, weighed 104 grains, but only 70 
grains when heated to rednefs. 

e) To 
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e) To the muriatic folution, diluted with the wafliings 
of the filex (<r/), I added cauftic ammoniac in excefs. It 
gave a copious brown-red, much intumefced precipitate, the 
quantity of which, after wafliing and drying, amounted to 
190 grains. 

f) The colour! efs fluid remaining from this laft procefs 
was firft combined with as much muriatic acid as was requi- 
fite to faturate the predominant portion of ammoniac, and 
then with carbonated foda. But as this produced no tur- 
bidnefs, I evaporated the whole of the liquor to a dry faline 
mafs, which being re-diflolved in a little water, I tried it 
once more with carbonat of foda. The mixture ftill con- 
tinuing clear, fhewed, that it contained no other confti- 
tuent part. 

/ 

£) Thofe 190 grains- of the brown-red precipitate, ob- 
tained at (c), were divided into two parts. 

One half was ignited, and then found to weigh 61 grains. 
I poured upon it fulphuric acid, evaporated it to drynefs ; 
and after having ftrongly ignited the faline mafs for two 
hours, in a melting pot, I extracted it with water, and 
combined the filtered, clear fluid with carbonated foda, in a 
heat of ebullition. There feparated, however, fome fcarcely 
perceptible fiocculi of aluminous earth only, without any 
trace either of lime, or of magnefia. 

h) The other half of the precipitate was di Solved in 
muriatic acid; and, after fufficient dilution with water, 
combined with P ruffian alkali, added fucceffively, till all 
the ferruginous parts were feparated. The blue precipitate 
of iron weighed 185 grains, when wafhed and deficcated. 
After being ftrongly ignited in a covered crucible, there re- 
mained 72 grains of iron attradlible by the magnet. One 

part. 
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part of it was aflayed for manganefe by fufion with a phof- 
phated alkali ; but it gave no indication of this metal. 

i) The folution being now freed from the iron (£), it 
was decompofed in a boiling heat, by carbonated foda, and 
the precipitated earth lixiviated, and heated to reanefs. It 
weighed 25 grains ; whereby, fubtracling it from the 61 
grains, obtained from the firft half of the precipitate (e,g), 
the portion of iron , contained in 100 grains of this garnet, 
is found to be 36 grains. 

k) When the above 25 grains of ignited earth (i) had 
been dilfolved in fulphuric acid, and, after the addition of 
acetated pot-afh in due proportion, was let to cryftallize, 
they afforded to the end cryftals of pure fulphat of alumine. 

It refults from this decompofition, that the conftituent 
parts of the oriental garnet are in the hundred: 

Oxyd of iron 36 

S ilex % • , . » . f j 4 Jr 


• • <0 35 


Subtract 



35| . - . 35,75 


Alutnine 


• • 2 * 
. . *) 25 


2 71 • • • 27,25 

Oxyd of manganefe . . b) .... 0,25 


99, 2 5 
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XXXI. 

CI1EMI CAL EXAM I N AT I OK 

OF 

VESUVIAN . 


FIRST SECTION . 

Vcfuvian , jfrom the Mountain Vefuvius . 

AMONG the different forts of ftones, which the Moun- 
tain Vefuvius brings up from the bowels of the earth, 
in their native unaltered llate, that cryftalline foflil may be 
reckoned, which the inhabitants of Naples call the Vejuvian 
gem. — Mineralogifls had varioufly claffed it with fhorl, 
chryfolite, hyacinth, topaz, &c. and by the adjedtive, 
vefuvian^ or volcanic , diftinguifhed it as a variety of th® 
above mentioned gems ; till Werner eitablilhed it as a dif- 
tin£l genus of ftones, and gave it the name, Vejuvian > as, 
fill then, it was found on Mount Vefuvius only. 

An ory&ognoftic defeription of that foflil is already met 
with in various elementary treatifes on mineralogy. That 
given by Ejlner # is particularly accurate and complete, for 
which reafon 1 diredf the reader chiefly to it. 


* Ejlner , Verfuch einer Miner alogie fur Jnf linger und Liebbaber. 
II. Baud, Seite 177 feq. 
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1 1 

A. 

Examination in the dry way. 

* ) A fmall piece of vefuvian, if ignited upon charcoal 
before the blow-pipe, gradually rounds itfelf into a dark- 
brown, fhining, opake globe, tranfparent only in fplinters. 

Borax (borat of foda) diftolves it by degrees, to a clear 
light brown, and fomewhat bliftered, or air-bubbled glals- 
button* 

It is not, however, completely diffolved by means of at 
neutral phofphat, for this only envelopes the particles of the 
foflil, in the form of an amorphous frothy fcoria. 

The habitude of vefuvian is more remarkable, when 
adled upon by a greater intenfity of heat in the charcoal- 
crucible, which I have already communicated in the firji 
ifthefc ejjays , page 32, n . 103. The regular group of crys- 
tallization, there deferibed, of the tender cruft that fur- 
tfounds the fufed vefuvian, is a phenomenon according to 
my experience, the only one of its kind \ and repeated ex- 
periments have convinced me that it is conftantly the fame, 

B. 

Examination in the humid way . 

Totfecompofe the vefuvian in the humid way, I picked 
®ut the beft cryftallized pieces of that variety which had a 
brown colour, inclining tooiive-green. Thefe were coarfely 
powdered, and, by elutriation, freed from the greenifti-white 
and delicate lamellas of chlorite and mica, which ftill ad- 
hered. 


z 2 
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hered. Placed upon the hydroftatic balance, in this purified 
ftate, its fpecific gravity was 3,420. 

+■ 

a) Hundred grains of it were reduced to an impalpable 
powder, by levigation with water in the flint-triturating 
difh. After gentle ignition, its weight was found to have 
encreafed half a grain. Cauftic alkaline lye, containing 
300 grains of the fait, was then affufed upon it, in a filver 
pot; and the mixture being firft deficcated in a fand-heat, 
was next fubje&ed to ftirong ignition, during half an hour. 
Shortly before ignition the mafs acquired a vivid, light, grafs- 
green colour, but which was afterwards moftly changed 
into a dirty olive-green. 

1 ) The ignited mafs, while yet warm, was foftened with 
water, and thrown upon the filter. The filtered lixivium 
appeared of a pale greenifh hue, but foon grew feebly 
brown-red. During gentle digeftioil, there fubfided loofe, 
dark-brown, flocculent particles, leaving the lye colourlefs. 
As it could be forefeen that they would not well feparate 
from the filtering paper, I coile&ed them in a fmall porce- 
lain-veflel, and dried them, after edulcoration. By this 
treatment I obtained a dirty-brown powder, confiding of 
| grain of oxyd of manganefe. When conveyed into fufed 
phofphoric fait, it diffolved in it clearly. The glafs-globule, 
thus formed, became by turns colourlefs and amethyft-red, 
accordingly as I directed on it the inner or the outer point 
of the flame. 

c ) Upon the pale-brown, loofe vefuvian powder, ignited 
with cauftic alkali (<7), edulcorated and dried, I poured mu- 
riatic acid ; whivph diflolved it, with a little effervefcence, 
and left fome filiceous earth behind. 


d) The 
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d) The yellowifh folution, together with the waftiings 
when reduced in bulk by evaporation, formed a clear coa- 
gulum of a full golden-yellow. By diluting it again with 
much water, and digefting it for fome time under repeated 
agitation, the feliceous earth was rendered difpofed to fepara- 
tion; I then collected it on the filter, and having added the 
foregoing portion (c), I ignited them both. They weighed 
together 36 grains. 

e) Having thus freed the muriatic folution from all its 
filex, I added to it cauftic ammoniac in a greater quantity 
than its faturation required, and immediately gathered on 
the filter the fwelled precipitate thereby produced ; which, 
upon being perfectly lixiviated, was conveyed into a cauftic 
alkaline lye. It foon diffolved in it upon the fire, leaving, 
however, a loofe, brown-red, muddy fubftance behind. 

f) Both alkaline lixivia, that of (e) y and that of (i) y 
were then mixed, and over-faturated with fulphuric acid, 
till the earth, firft thrown down by the acid, was again 
diffolved. Upon this I precipitated the earth by carbonated 
pot-afh, edulcorated and re-diffol ved it in frefti fulphuric acid, 
adding then a fmall portion of acetated pot-aih, and pre- 
pared the folution for cryftallization. It yielded cryftals of 
alum to the end, which I re-diffolved in water, and preci- 
pitated its earthy portion by pot-afti. The aluminous earth 
here obtained, when wafhed and ignited, weighed in- 
grains*. 

g) That fluid, which remained on the precipitation, ef- 
fected by cauftic ammoniac (c), was then concentrated by 
evaporation, and mixed with carbonated ammoniac. Sixty 
grains of crude calcareous earth , or carbonat of lime, fell 
down, which, in the ignited or pure ftate, are equal to 33 
grains. 

z 3 h) The 
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h) The brown refidue, remaining from the folution of 
the argillaceous precipitate, in the cauflic lye (*?), was found 
to weigh 13 grains upon exficcation. Muriatic acid was 
poured upon one half of it, and completely diffolved it. 
Pruftiat of pot-afl), which was next added, produced a quan- 
tity of Pruflian blue, of a pure deep colour. Caiponated 
ammoniac poured into the liquor, feparated from this laft, 
iiill precipitated fome aluminous earth, weighing 1 grain 
after ignition. The fecond half of that brown refidue 
weighed five grains after expofure to red-he^t. From this 
it followed, that for the above-mentioned 13 grains qf re- 
fidue, we muft reckon y| grains of ignited oxyd of iron , and 

of ignited aluminous earth. Some experiments made 
with that oxvded iron, to detedt whether it contained man** 
ganefe, evinced it to be abfolutely free from this ingredient. 

Hundred parts of vefuvian from Mount Vejuvius^ there- 
fore, contain : 


Si lex T 

d) . 

. 36 grains. 


Subtract 

a) . 

1 

• 2 




35 i • • 

35 , 5 ® 

Lime « . • . 

g) • 

• • . . . 

33 

Alumine . . . 

f) • 

• 19 i 



b) . 

9I 




22f . . 

22,25 

Oxyd of iron . . 

b) . 

• • • • • 

7 , 5 o 

Oxyd of ?nanganefe 

b) . 

•lit! 

0,25 


9 8 > 5 ° 

SECOND SECTION 
Vefuvian from Siberia. 

The foffil, which I here introduce by that name, belongs 
to the difcoveries, as yet little known, made in . Siberia, a 

country, 


\ 
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country fo extcnfive and abundant in remarkable mineral 
fubftances. It was diicovered in the year 1790, by 
?nann , at the mouth of the river Achtaragda , where it falls 
into the ftream Wilui . The firft notice of it has been given 
by P alias *, under the name Cryjlals of Hyacinth^ together 
with a delineation of feme of thefe cryftals, added to their 
delcription. 

Their external colour is a dark olive-green, which, in the 
interior fur face, pafles into the brown of colophony (the reli- 
due of diftilled turpentine). Their form is a rectangular 
four-fided column, with truncated edges; yet the facets of 
the truncations are fometimes fo large, that the cryftals 
might almoft be called eight-fided prifms. 

In the entire cryftals both ends of the column are 
fharpened off to a quadrilateral pyramid. The points, how- 
ever, are more or lefs, and in part, very much truncated. 

As to the fize of thefe cryftals, the breadth of the column, 
in the fpecimens which I poffefs, is from f to f of an inch ; 
and the length, not meafuring the pointed termination, from 
i to a whole inch. 

The external luftre is but moderate; the internal is 
brighter, and partaking of the greafy glofs. The fraCture 
is of the imperfeCt, fmall conchoidal kind, and diftinCtly 
exhibits, efpecially the longitudinal one, a foliated texture. 

This foffil is opake in its entire cryftals; but its frag- 
ments are tranfparent, and even femi-pellucid. 


* Pallas Neue Nordifche Beytrage , vol. v. Petersburg and Leipzig, 
J793> P a g e 

% 4 The 
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The gangue confifts of a pale, greenifh-grey, dull {tone, 
which feems to be of the ferpentine kind \ and in which 
thofe cryftals are fingly imbedded. 

Of one of thofe cryftals, whofe abfolute weight was 253 
grains, I found the fpecific gravity to be 3,365 > that of 
another, weighing 188 grains, was 3,390. 

On fome of thofe cryftals there are obferved fmall, opakc, 
infulated grains, formed like garnets, and of a greenifti or 
yellowifh-white colour. Some of thefe adhere but loofely 5 
but others are more deeply concreted with the body of the 
cryftals ; yet, notwithstanding this, they may be eafily Sepa- 
rated, though they leave a cavity on the Surface fitting their 
figure and Size. When fufed before the below-pipe, they 
run into a dark-brown Smooth globule. 

It has already been remarked by Pallas *, that this foffil 
highly refembles the vefuvian of Italy ; and this agreement 
has been more determined by Ejlncr f, on the ground of the 
external characters of both. This ory&ognoftic conjecture 
has been confirmed by the following chemical examination, 

A. 

Examination in the dry way. 

a) The vefuvian from Siberia, either when ignited by 
itfelf, upon charcoal -with the affiftance of the blow-pipe, or 
when fufed, under the fame circumftances, with gtafs of borax T 
or with a neutral pho/pbat , fhews, in every refpecft, the fame 


* Loc. at, 

f Verjuch einer Miner alogie>vo\. IT. page 184, 

relations 
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relations as that from Mount Vefuvius, treated of in the 
foregoing fedtion, 

b ) One piece of it inclofed in the charcoal-crucible, and 
committed to the fire of the porcelain-furnace, fufed to an 
aflh-grey, denfe, vitreous globe of a grofs-conchoidal frac- 
ture, and pellucid in thin fragments, the external furface of 
which was befet with numerous grains of iron. 

But I have not perceived, on this globe, any diftincf trace 
of that cryftailine cruft, by which the Italic vefuvian, if 
fufed in the feme manner, is rendered fo peculiarly re-, 
markable. 

B. 

Examination in the hnmicl way. 

a) One hundred grains of the above fofiil, taken from a 
perfectly pure cryftal, were finely pulverized with water in 
the flint-grinding difh. Their weight increafed half a grain. 
When infpiflated with a folution of 300 grains of cauftic 
potvafh, and afterwards ignited for half an hour, a pale- 
greenifti mafs was produced, inclining here and there to the 
brownifh, which, lixiviated with water, left a light-grej 
powder upon the filtering paper. 

b) The lye, recently filtered, had a pale, dirty-browniflr 
colour, but it foon became colourlefs ; and, at the fame time, 
that fome few brownifh floccuii were depofited, which, un- 
doubtedly, were oxyded manganefe^ but could not well be col- 
lected and examined, from their very minute quantity. 
When that lixivium had been neutralized with muriatic 
acid, aluminous earth fell down, which a flight excefs of 
that acid has again entirely diflfoived. 

c) The undiflolved refldue of the alkaline folution (<7) 
was digefted with muriatic acid. There remained fome 

/dice 0 us 

/ - ' ’ '* 
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filiceous earthy which I feparated. Cauftic ammoniac was’ 
then added in excels to the yellow folution, which had been 
mixed with the preceding (Z>), and it threw down a very in- 
tumefeed light-brown precipitate, the reparation of which 
was accompliftied in an inftant. 

d) That precipitate, duly wafhed, and while yet moift, I 
digefted with cauftic alkaline lye. It was but {lowly dif- 
folved in this menftruum,and left a refidue, the great volume 
and {limy appearance of which indicated, that it could not 
confift merely of oxyded iron, but was ftill mixed with 
ftlex. For this reafon, I digefted it with dilute muriatic 
acid, and evaporated it to a thickifli mafs; which, being 
again diluted with water, depofited the filiceous earth con- 
tained in it. 

e) Cauftic ammoniac, added to this lolution, now free 
from all filex, again produced a brown pafte-like precipitate, 
that readily diflolved in cauftic lye, leaving a brown floc- 
eulent oxyl of iron behind, weighing 5 \ grains when ignited. 

f) To the alkaline lixivia of (d and*?) an over-proportion 
©f muriatic acid was added. They were then mixed with 
the muriatic folution (t ) , and together precipitated by car- 
bonated pot-afti, with the afliftance of heat. The earth, 
thrown down by this treatment, was re-diffolvedin fulphuric 
acid. There ftill appeared fome filiceous earthy after the 
feparation of which, the folution, by proper management, 
cryftallized into pure alum. This being again diflolved in 
water, I precipitated its aluminous earthy purified it after- 
wards by means of acetic acid and ammoniac, and when 
dried, I heated it to rednefs. It then weighed 16^ grains. 

g) What remained of the fluid, after the precipitation by 
cauftic ammoniac (c) y was evaporated to a part, and upon 

1 this 


ef Vefuvian . 347 

this combined with carbonat of ammoniac. Thus it afford- 
ed 62 grains of carbonat of lime, which are equal to 34 
grains of pure calcareous earth . 

h ) The feveral portions of filiceous earth of ( c , and f) y 

when ignited and weighed together, amounted to 42§ 
grains. 

It then refults from this analyfis, that the conftituent 
parts of the vefuvian from Siberia are precifely the fame as 
thofe of the Italian. Only fome variation takes place in 
their proportions, which, however, is no argument againft 
placing them in the mineralogical fyftem as two fpecies , or 
even merely as varieties of one fpecies . For an hundred 
parts of the Siberian foffil yielded : 


Silex . 

h) . 

• 4 2 f grains. 


minus . . 

a) . 

1 

• % 




42 . . 

42 

Lime . . • . 

i) • 

• • » • 

34 

Alumine . . • 

f) • 

# • • • 

16,25 

Oxyd of iron . • 

‘ ) • 

• • • • 

5,50 

Qxyd of manganefe 

b) a trace only. 
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CHEMICAL EXAMINATION 

OF 

LEU CITE. 


FIRST SECTION. 

Though the foffil at prefent known by the name Leucite 
or Leucolite ^ according to others, often occurs in Italy , (where 
it conftitutes one of the ingredients not only in the lavas, 
the crude as well as thofe that have been converted by vol- 
vanic fires into tufas and flag-fand, or volcanic ajhes , but 
alfo of other mingled mafies of rocks) yet there are but very 
fcarce and uncertain indications of its exiftence in other 
regions*. The leucite is remarkable by its very determi- 
nate fpecific figure, which confifts of low, double o&ahedra! 
pyramids, flatly fharpened off to four terminating furfaces ; 
fo that it forms a roundifh cryftal, inclofed in 24 tra- 
peziums. 

Still lefs does that leucite feem to be known, which oc- 
curs in the rocks of Vefuvius, either in mafles or in an in- 
definite form* varioufly mingled with black mica, black 
acicular fliorl, hornblende, cryftals of vtfuvian, &c* and 
which hitherto has* been moftly confidered as glaffy fel- 
fpar, or granular quarz. 

* Of the foflils foreign to Italy, and taken for leucite, that in 
particular will moft probably be confirmed as fuch on chemical 
examination, which Dr. Reufs , fo deferving in the mineralogical 
hiftory of his country, has found in Bohemia, and deferibed. See 
his Mineralogifcbe Geographic von B'ukmen, Drefdcn, 1797, vol. I f . 
rage 31 1—404. 

The 
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The former denomination of this fofiil, white garnet , 
Pefuvian garnet , garnet-Jhaped Jh'crl , is no longer to be re- 
tained, fince the improvements made in Oryttology . On the 
other hand, Werner has aligned to it a peculiar place in the 
mineralogical fyftem, as a diftinfl: fpecies. 

For the following analyfes I have fele&ed only fuch 
cryftals of leucite ejected by Vefuvius, as, by their external 
appearance and internal luftre, together with the yet un- 
changed ftate of their ftony matrix, (which is a black-grey 
corneous mafe of bafalt), have convinced me, that they had 
fuffered no alteration either by volcanic fire, or by any fubfe- 
quent decay. Moft of them were of the fize of a nutmeg 
and upwards. Before they were employed, they were freed 
as much as poflible from the ftony matrix adhering to their 
©utfide, and likewife from the particles of hornblende ufually 
contained in their middle. In this purified ftate their fpeci- 
fic gravity was 2,455. 

A. 

Examination in the dry way . 

a) The leucite is completely infufible, if ignited alone 
upon charcoal. It then undergoes no manner of fenfible al- 
teration, and its fplinters lofe nothing of their luftre. 

b) If a frnall fragment of it be put into fufed borax, it is 
for a long time moved about in it before it diflolves, which 
k does by degrees. The glafs-g lobule, arifing from thence, 

^ is clear and light-brown 

e) By fufion with a neutral phofphat, the folution is ftill 
flower, and a coloorlefs rifty glafs-pearl is produced. 

d) One 
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d) One hundred grains of coarfidy pounded leucite were 
expofed for an hour to a ftrong red-heat, in a fmall porcelain- 
pot. The lofs of weight caufed by this was only one-eighth 
of a grain. 

e) Even the violent heat of the porcelain- furnace pro-* 
ciuced in the leucite only an inconfiderable change *. 

* . / 

B. 

Examination in the humid way. 

C 1 • ) ' 

a) Hundred grains of leucite, reduced to an impalpable 
powder, were feveral times digefted in muriatic acid, which 
diffolved a confiderable part. There remained a filiceous 
refiaue, of 54 grains, after ignition. 

h) This filiceous earth was then ignited with twice its 
weight of cauflic alkali, foftened again with water, covered 
with muriatic acid, added to excefs of faturation, and, after 
fufficient digeftion with this lall, collected on the filter, and 
heated to rednefs. It was found to have fuftained, 
a trifling decreafe of weight. 

c) On adding prufliat of pot-afh to the muriatic folution, 
a precipitate enfued of fo fmall a quantity, as hardly to indi- 
cate one-eighth of a grain of oxyded iron . As, befides, this 
flight portion of iron, probably, does not originate from the 
leucite itfelf, but from fome particles of hornblende not per- 
fectly feparable, I fhall not confider it among the conftitu- 
ent parts of that mineral. 


by this. 
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d) Upon this I decompofed the folution by cauftic ammo* 
»iac ; and, after having feparated the precipitate thus obtain- 
ed, I tried the remaining liquor with carbonated foda, butn» 
farther change was effe&ed by it. 


e) The precipitate produced by means of pure ammoniac 
( d) was firfl dried. It was next purified by digefting it with 
diftilled vinegar, and afterwards neutralizing this acid by 
ammoniac. It weighed 24^ grains, when edulcorated and 
ignited. Dilute fulphuric acid completely difTolved it to a 
limpid liquor, and when properly treated, the folution yielded 
only alum . 

f) To obtain the earth, which poflibly might have re- 
mained latent in the feveral walhings, I evaporated thefe to 
drynefs. After having re-diflolved the faline mafs in water, 
I colle&ed the portion of earth which ftill appeared. How- 
ever, it amounted only to half a grain, and was ftliceous earth. 


Therefore I obtained : 


Silex 


Mumne 


• °) ■ • 54 

- f) ■ • 1 


• 0 


541 


54 > 5 « 

24,50 


Lofs 


( 2. ) 


79 

21 


100 


This confiderable lofs, in the fum of the weights of the 
! feparated conftituent parts of the leucite, during this ana- 
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lyfis, has induced me to repeat the experiment with fame 
variation in the proccfs . 

a) One hundred grains of leucite were finely ground, and 
ignited during half an hour, with twice their weight of 
cauftic pot-afh. Tothemafs, again foftened with water, 
muriatic acid was added, to juft the quantity neceflary for 
faturation. When the mixture had been filtered, I edul- 
corated and dried the remaining undiftolvcd powder of the 
ftone. 

h) The leucite, thus prepared for decompofition, was then 
extradled, in a boiling heat, by means of muriatic acid. 
There feparated fome fdiceous earthy which weighed 54^ 
grains after having fuftained a red-heat. 

c) The muriatic folution was concentrated by evapo- 
ration, and tried by oxalat of pot-afh ; but no precipitation 
nor turbidnefs enfued. After this I recovered the alu?ninous 
earth in its pure and feparate ftate, by the fame means as 
employed in the preceding experiment. Its weight, after 
ignition, likewife correfponded, to within a trifle, with that 
of the firft analyfis. It alfo fhewed, upon farther trial* by 
re-agents, that, except an unimportant trace of oxyded iron, 
it was not in the leaft mixed with any other earth, of what- 
ever kind. 

d) In the fame manner, nothing more, of an earthy na- 
ture, could be obtained from the edulcorating waters by 
evaporation. 

SECOND SECTION. 

This agreement of the refults of thefe two analytical fe- 
fearches increafed my uncertainty where to look for the 

caufe 


' of Leucite. 353 

f , 

caiife of that lofs of weight. At the fame time it gave ad- 
ditional ftrength to the conjecture, long fince entertained 
by me, that in the mixture of foffils, befides the conftituent 
parts, found by analyfis, there might be prefent other com- 
ponent principles, which have hitherto efcaped difcovery. 
That chemical decompositions of bodies, even when infti- 
tuted with all poffible care, are attended by fome lofs, is 
founded on the nature of the fubjeCt itfelf. However, the 
above lofs was too great to be included in that which is ab- 
folutely unavoidable. It is, indeed, the Ihorteft way to get 
over the difficulty, if the lofs in the fum of the weight of 
the ingredients, although of fome importance, is accounted 
for fimply by the air and particles of water expelled. But 
fuch an explanation would by no means be capable of fatif- 
fying me in the prefent cafe. 

I was fully convinced, that,, in thofe procefles, at leaf?: no 
earthy, or any other component part, foluble in water, had 
been loft. It was likewife evident, from the experiments 
related in the beginning of this effay, that neither water nor 
carbonic acid was to be fought for in leucite. For thefe rea- 
sons, I proceeded to other experiments, which tended to try 
that foffil, forth e pbofphoric y f,uoric i and boracic acids $ but 
of none of thefe I could difcover any fign.. 

On the contrary, I was furprifed in an unexpected man- 
ner, by difcovering in it another conftituent part, confifting 
of a fubftance, the exiftence of which, certainly, no one per- 
fon would have conje£lured within the limits of the mineral 
kingdom, and, leaft of all, in the natural mixture of a folid 
foffil, which, in a mineralogical fenfe , is fimple or unmixed. 

This conftituent part of leucite, which now appears in 
the character of an oryftognoftic or mineral fubftance, is no 
other than pot-ajh, which, hitherto, has been thought ex - 

a a clujively 
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clufively to belong to the vegetable kingdo?n , and has, on this 
account, been called vegetable alkali. — This dif- . 
covery, which I think of great importance, cannot fail to 
occafion confiderable changes in the* fyftems of natural hif- 
tory, till now eftablifhed, and will ferve to illuftrate various 
phenomena in the mineral as well as in the vegetable king- 
dom. ' 

The following experiments will (hew the particulars. 

( i.. ) 

a ) Two hundred grains of finely triturated leucite were 
extradled, by repeated digeftion with muriatic acid. The 
filiceous earth, collected on the filter, and lixiviated, weighed 
109 grains after ignition. 

b) The muriatic folution had a yellowifh colour. When 
evaporated in a fand-heat, to the confidence of honey, I ob- 
ferved its furface covered with a pretty ftrong faline cruft. 
After complete cooling, the mafs appeared like a thick, 
golden-yellow, clear oil, full of cryftals, partly of a cubical, 
partly of a tabular form. I gently poured off the yellow 
fluid, and rinfed the fait with fmall portions of alkohol. 

The folution, diluted with alkohol, was then evaporated 
afrefh, and the fmali quantity of fait, which it afforded, again 
wafhed with ardent fpirit, and added to the firft. The fait 
thus obtained, and highly deficcated, weighed 70 grains. * 
This I diffolved in water, adding fome drops of ammoniac, 
which ftill feparated fome particles of aluminous earth. 

The folution was then again made to cryftallize in a warm 
place, and it afforded only cubical cryftals, fome of which 
were lengthened to quadrilateral columns. 

c) That portion of the muriatic folution, which would 710^ 
ihoot into cryftals, was diluted with water, and decompofed 
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in a boiling heat by carbonated foda. The precipitate con- 
Med of aluminous earth, weighing 47I grains, when de- 
purated, wafhed, dried, and ignited. Upon this I poured 
three times its weight of concentrated fulphuric acid, and 
evaporated the mixture to a moderate drynefs. The mafs 
re-diffolved in water, then combined with a fplution of 
acetated pot-afh, and fet to cryftallize, fnot entirely into 
alum. t 

d) I mixed the filiceous earth, obtained at (^), with dou- 
ble its weight of pot-afh, and kept it in a ftrong red-heat 
for the length of one hour. The mafs, which had but mo- 
derately coalefced, was ground, diluted with water, fuper- 
faturated with muriatic acid, and digefted. By faturation 
with mineral alkali or foda, the filtered muriatic folution 
ftill afforded l| grain of aluminous earth ; which being fub- 
tradfed from the firft weight of the filiceous earth ( a J, there 
remainded, for this laft, 1071 grains. 

\ 

From thofe decompofed 200 grains of leucite have, confc- 
quently, been obtained : 

Silex : .... d) .... . 107,50 

Alumine . . . . c) 47 | 

. ... d) if- 


49 ? • • • 49,25 


156,75 

Hence there were ftill wanting .... 43> 2 5 g rs * 

To account for which, I was to dire£t my attention to the 
70 grains of fait mentioned at ( b ). 

With a view of difcovering its bafis, I fubjedted it to the 
following trials : 
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1. ) Its tafte and the figure of its cryftals were found to 
be precifely the fame with thofe of muriated pot-afh, or 
digeftive fait, as it is termed. 

2. ) No change was effected either in the blue, or in the 
reddened litmus paper, by its folution. 

3. ) It made a crackling noife, when heated to rednefs, 
and remained behind as a body fixed in the fire. 

4. ) Its folution was not rendered turbid, either by car- 
bonated foda, or by cauftic ammoniac. 

;.) Having poured two parts of ftrong fulphuric acid 
upon three of that fait, I caufed the muriatic acid to evapo- 
rate, by means of heat, re-diflolved the mafs in water, and 
obtained Tulphat of pot-afh (vitriolated tartar) in its ufual. 
cryftals. 

6J The portion of fait which yet remained I diflolved in. , 
a little water, and treated it with a concentrated aqueous 
folution of pure crjrftallized acid of tartar. Cream of tartar , 
or acidulous tartarite of pot-aih, was, by this management, 
immediately produced, which fell to the bottom in the 
form of fand. This was waftied, dried, and burnt in a 
filver crucible ; and when the coal which it produced was 
lixiviated, and the clear lixivium evaporated to a dry fait, 
it proved by every teft that was applied to be a carbonat 
of pot-ajh. By faturation with nitric acid, it fhot in to 
prifmatic nitre, (nitrat of potato). 

Therefore, the bafis of thofe 70 grains of fait confided 
folely of pure vegetable alkali, which had been neutra- 
lized by a proportionate part of the muriatic acid employe 
ed in the compofition of the foffiL If now, as Bergmann 

afferts, 
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afTerts, the alkaline bafis of muriated pot-afh amounts to 
61 parts in an hundred of the compound, the above men-* 
tioned 70 grains ( a ) contained 42,7 grains of pot-afh. 
And thus the 43,25 grains, before wanted to make up the 
200 grains of leucite analyfed, are accounted for to within 
a trifling deficiency. 

Confequently by the refults of this analyfis, accom- 

plifhed by muriatic acid, hundred parts of leucite confift 
of: 

Silex 53,750 

Alumine .... 24,625 

Pot-afh .... 21,350 


99,725 


( *• ) 

a) Three hundred grains of leucite, reduced to a moft 
fubtle powder, were repeatedly digefted, by boiling with 
four ounces of nitric acid. The filiceous earthy when fepa- 
rated by filtration, and ignited, weighed 162A grains. 

b) This nitric folution was next evaporated. At fir# it 
continued colourlefs ; but towards the end it turned a little 
yellowifh, and after refrigeration it appeared like clear, 
tenacious turpentine. When diluted with water, and eva- 
porated to but a moderate degree, it congealed in, to a 
greafy faline mafs, confifting of fmall prifmatic cryftals. 
It was then fuccefli vely treated and wafhed with alkohol, 
until the fait remained in a purified ftate. To the folution 
of this fait in water a few drops of ammoniac were added ; 
to fr$e it from a flight portion of earth which flill adhered, 

a a 3 and 




and which was thus thrown down, and afterwards colle&ed 
on the filter. After this, the whole of the faline folution, 
which was now as limpid as water, by flow exhalation 
has fhot into prifmatie hexahedral cryflals, weighing 123 
grains, after thorough deficcation. 

c) That portion of the above nitric folution, which 
remained mixed with the fpirit of wine, and refufed to 
cryftailize, was diluted with water, and, in a boiling ftate 
precipitated, hy the addition of carbonated foda. The- 
earthy ingredient fell down in a flimy, fwelled form. — 
This, when previoufly waftied and diflccated, together 
with the forego.ing flight portion of earth (£), was treated 
with diftiiled vinegar, and kept for a while in a warm 
place. The acetic acid was then neutralized by cauftic 
ammoniac ; and the earth, precipitated afrefh, colledted on 
the filter, again waftied, dried, and ignited ; in which 
ftate it weighed 70J grains. It now prefented itfelf in the 
character of the moft pure aluminous earth ; for, when 
diflbived by fulphuric acid, combined with acetite of pot- 
afh, and cryftallized, it yielded nothing but fulphat of 
alumine. 

d) Having collected the edulcorating water, I con- 
centrated it by evaporation, and treated it, while boiling, 
with miid foeja. But no further precipitation took place* 






e) The above mentioned i62f- grains of filex were 
mixed with twice their weight of efflorefeed foda, and 
along with it ignited for two hours in a filver pot. Upon 
the mafs, when fofte.ned with a little water, an over- 
proportion of nturiatic acid was added, and the whole, 
after feme digeftion, diluted with water, and thrown upon 
the filter. On iaturating the muriatic fluid with foda, a 
yellowifti white precipitate arofe, which, after heating to 

rednefs, 
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rednefs, weighed two grains, and was alumine , • coloured by 
iron. As thefe fhould be fubtra&ed, tliere are only 1601- 
grains to be put in the account for the filiceous earth . 

It then appears, that in this analytical procefs, the 
alkaline-faline conftituent ingredient in the leucite was 
neutralized with the requifite quantity of nitric acid, and 
generated true nitre. But that the above conftituent 
part is really and undoubtedly of the very fame quality 
and nature with the vegetable alkali, has been evinced by 
the following examinations. 

1. ) The tafte and cryftalline figure of this fait perfectly 
agree with thofe of common nitre. 

2. ) When its folution had been combined with afolution of 
nitrated filver, or with that of acetated barytes, it continued 
bright and clear. This fa£! fhews, that in the natural 
mixture of leucite, this alkaline-faline conftituent part is 
contained, not accidentally and merely by the affiftance of 
carbonic or fulphuric acid, by which it may be neutra- 
lized, but rather in a perfectly pure ftate. 

3. ) Upon a part of that fait I affufed half its quantity 
of ftrong fulphuric acid, and carried on its evaporation 
until the nitric acid had been totally expelled. And when, 
after *this, the refidue had been re-diffolved in water, and 
cryftallized, it produced fulphat of pot-afh in its ufual cry f- 
talline form. 

4. ) The portion that remained I introduced into a fmall 
porcelain-veflel, and heated it to fufion, adding by degrees 
powdered charcoal in fmall Jportions, as long as any deto- 
nation took place. — The faline mafs remaining confifted of 
carbonated pot-ajh : and upon faturating it anew with ni- 

a a 4 ^ trie 
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trie acid, it formed again prifmatic nitrat of pot-ajh ; in the 
fame manner, as vitrialated tartar was produced from it 
by means of fulphuric acid, and digejiive fait by means of 
the muriatic. 

Concerning the alkaline bafis of nitre, I fhall take for 
a fendard the proportion, ftated by Bergmann , according 
to which 100 parts of prifmatic nitre contain 49 of vege- 
table alkali. With this, likewife, JVenzel very nearly 
agrees, as he reckons 48 £ qf pot-^Qi in 100 of nitre, and 
this fmall difference probably depends on this circumfence, 
that the latter weighed his nitre in the ignited fete. As, 
therefore, upon this ground of calculation, the above men- 
tioned 123 grains of nitre (b) contain 60,27 grains of ve- 
getable alkali, the proportion of the conflituent parts in 
300 grains of decompofed leucite are as follow : 

Silex •...*) *60,50 

Alumine . : . c) . . 70-J 

1 • • • 0) • . 2 


Fct-ajh i 



293 ) 5 * 


Or in one hundred : 


Silex . 
Alumine 


• 53 > 5 ° 

. 24,25 

♦ 20, 9 


Pot-aft) 
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* 

/ , 

I attempted alfo the refolution of leucite into its prin- 
ciples, by means of fulphuric add. 

a) Two hundred grains of finely pulverized leucite were 
evaporated nearly to drynefs, in a mixture of 200 grains 
of concentrated fulphuric acid with double its quantity of 
water. From the mafs, again liquefied with water, the 
jiliceous earth was feparated by filtering. It weighed 59 
grains, and fhewed by this, that it ftill contained fome 
grains of undecompofed leucite. 

h) The colourlefs folution afforded, by evaporation, a 
clear, tenacious mafs ; which, when again diffolved in 
water, prefently {hot, without any further addition, into 
regular fulphat of alumine, weighing 128 grains. 

c ) This alum I expofed to a red-heat, and boiled the 
refidue, previoufly powdered, with water ; fubtra&ing at 
the fame time the predominant part of the acid, by fatura- 
tion with powdered oyfter-fhells. The filtered and clear 
folution, being upon this evaporated, fo as to cryftallize, 
gave fulphat of pot-ajh . 

d) The remainder of the fulphuric folution (£) has 
congealed, on farther evaporation, into a greafy, finely 
radiated mafs. 

THIRD SECTION. 

In all the preceding experiments the leucite from Vefwiius 
alone was employed. But as leucites are found in various 
other parts of Italy> it was an interefting point for me to 
1 learn, 
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learn, whether, and how far, the conftituent parts of thefc- 
laft agree with thofe of the foregoing. 

With this view, I fele&ed the leucite of Albano , near 
Rome .* The fpecimens I have obtained of it confift of 
folitary grains, of the fize of green or fweet peaie, and 
larger. Their exterior colour is a yellowifh-white, and 
their cryftalline figure is for the moft part indiftinft, owing 
to the edges and angles being worn off by friction ; where-* 
as the Vefuvian leucite is externally dull, and of an afh- 
grey, and commonly occurs with uninjured angles and 
edges. — The leucite from Albano , on the contrary, is 
clearer, more tranflucid, and more free from hornblende, 
in its interior mafs, than that from Mount Vefuvius. 

I found its fpecific gravity to be 2,490. 

a) An hundred grains of leucite from. Albano y in a fine 
pulverulent ftate, were boiled with muriatic acid, and left 
behind them undifiolved filiceous earth , which, after igni-r 
tion, amounted to 54 grains. 

b ) The muriatic folution was next evaporated to drynefs 
on a fand-heat, and the yellowifh-white refidue, covered 
with alkohol, was expofed to a warm temperature, in a 
high cylindrical glafs. After it had cooled, I decanted the 
fpirituous folution of the muriated alumine from the muriat 
of pot-afh, which lay at the bottom as a white cryftalline 


*) I acknowledge my thanks for the communication of this, and 
a great part of the foregoing leucite to Count Lepet, and Dr. 
'Thompfon, of Naples. It was by this augmentation of my little 
(lock of this foffil that I was enabled to carry my analytical pro- 
cefTes to complete evidence. 


powder ; 
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powder ; and when the alkohol had .evaporated in a warm 
temperature, I diffolved again the refidue in ardent fpirit, 
and added the (mail portion of muriated pot-afh, which flill 
fubfided, to the preceding. The whole quantity of it ob- 
tained was 36 grains ; of which, according to what has 
been faid before (page 35 7J, 22 grains are vegetable alkali , 
conftituting its bafis. By folutjon in water, ^nd perfect 
purification by means of a few drops of ammoniac, and 
fubfequent evaporation at a raifed temperature, it feparat^d 
in pure cubic cryftals. Thefe being re-diflolved, and com- 
bined with acid of tartar, produced cream of tartar \ 
which, after ignition and lixiviation, afforded carbonated 
pot-ajh , 

c ) The muriat of alumine, that was held in folution by 
the alkohol (£), was diluted with water, and decompofed 
by ammoniac. The aluminous earthy thus precipitated, 
amounted to about 23 grains, when wafhed, dried, and 
ignited. 

Thefe hundred grains of leucite from Albano were 
therefore refolved into : 


Si lex 

. a) . 

• • 54 

Alumine . 

- 0 • 

• • 23 

Pot-ajh . . 

• b ) ■ 

. . 22 


\ 

99 


FOURTH SECTION . 

The inferences refulting from the above experiments 
might be in fome degree queftioned by thofe philofo- 
phers, who confider the bafaltic matrix of leucite, as 
well as all bafalts in general, as lavas, and hence would 
think themfelves entitled to doubt the primitive ori- 
gin of leucite, and the originality of its alkaline con- 

ftituent 
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flituent part now difcovered. Therefore;, in order at one© 
to obviate every poflible obje&ion, I refolved to invefti- 
gate whether a leucite, the mixture of which muft be ac- 
knowledged as not volcanized, even by the mod obftinate 
Volcanifts, would contain pot-afh in its natural mixture 
as a conftituent part, _ though hitherto this alkali has been 
confidered as belonging only to the vegetable kingdom. 
For this purpofe, I fele&ed that irregularly Jhapcd y finely- 
grained, foliated leucite , mentioned at the beginning of this 
Effay, which either accompanies the ftony mafTes, compound- 
ed of mica, fhorl, vefuvian, calcareous fpar, &c. that are eject- 
ed by Vefuvius in their original rough ftate ; or which is 
concreted with them. Of thefe fpecimens, I feparated for 
this inquiry a fufficient quantity of leucite in a lump or 
mafs , and performed its analyfis according to the method 
before deferibed. 

By the procefs I obtained, befides filex and alumine , a 
cubically cryftallized muriated neutral fait, whofe alkaline 
bafis fhewed itfelf to be vegetable alkali, from the circum- 
fiance of its producing cream of tartar, by combination 
with tartareous acid. 

This enquiry into the conftituent parts of that variety 
of leucite was fatisfa&ory ; though the determination of 
their proportions could not be accomplifhed with due accu- 
racy, on account of the black needles of fhorl, fmall wax- 
yellow grains of vefuvian, and the like, with which it was 
too abundantly mixed. 

FIFTH SECTION . 

( 1. ) 

As the preceding analyfes were all performed with thofe 
fpecies of leucite, which remained in their unaltered ori- 
ginal 

«D 
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glnal ftate, it remained to complete the fubje& by the exa- 
mination of a leucite, which had fuftained the addon of a 

volcanic fire . 

The fpecimen of leucite fubje&ed to this experiment was 
picked up at Pompeji , and belongs to the moft common 
varieties. It confifts of detached grains, for the moft part 
of the fize of a pepper-corn. Its interior furface, like the 
exterior, is afti-grey, of an earthy appearance, and wholly 
opake ; and it may be eafily comminuted to a fandy 
powder. 

/ 

Hundred grains of it, decompofed by muriatic acid, 
exadly in the fame manner as the leucite from Albano in 
the third feciion, and the muriat of pot-afti thereby obtain- 
ed, calculated for its bafis of vegetable alkali, have af- 
forded : , 

Si lex 54,50 

Alumine . . . . 23,50 

Pot-afi) .... 19,50 


97 > 5 ° 

It remains for repeated experiments to decide, whether it 
is merely accidental, that the proportion of the alkaline in- 
gredient, in this inftance, is lefs than ufual ; or whether this 
diminution takes place regularly in every leucite, altered 
by volcanic lire. 


( ) 

In this place I (hall, moreover, briefly notice a particular 
variety of leucite, which occurs at Roncigliwe , It is 

found 
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found of middle-fized, infulated grains, prefenting fometimes 
traces of their original cryftalline form. Thofe grains are 
whitifh, inclining to the ifabella-yellow ; they are entirely 
opake, of an earthy look, and very eafily friable. When 
thus comminuted, they do not yield fucha harfh fandy pow- 
der, as is obtained from grains of volcanized leucite, but 
a foft powder refembling argillaceous earth. — It feems, 
therefore, that they have not fuffered any change by the 
fire; but have rather undergone a high degree of decay, 
caufed by the joint aftion of water and air ; and finally, that, 
by this alteration, they have been brought near to their 
complete fpontaneous decompofition, or refolution into their 
component principles. » 

The flock which I had of them was too fmall to ad- 
mit of a complete examination ; which, however, I think 
they deferve, for the purpofe of difcovering, whether in this 
ftate of great decay, they had fuffered any lofs of that 
alkaline ingredient, which was before unknown in the mi- 
neral kingdom. 


I now flatter myfelf with the^hope, that, by the experi- 
ments here communicated, and feveral times repeated, I 
have fully demonttrated the exiftence of pot-afh in the 
leucite, as one of its chemical conftituent parts. Never- 
thelefs, I am contented to defer the general reception of 
this new difeovery till feveral other chemical naturalifts 
have re-examined and confirmed it. This trial may be 
the fooner expe&ed, fince my method of proceeding in the 
main objeft of this inveftigation is attended neither with 
laborious operations, nor with much lofs of time. 

But if that alkali, as foon as it can no longer be confidered 
as afubftance, produced only in the juices of plants during 

their 
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their vegetation, be required to occupy a more fuitable place 
among the original, fimple mineral fubftances, it will then 
likewife be necefiary to give it a more appropriate name. 

The term Pot-ajh , which, in the new chemical nomen- 
clature, is raifed to a generic name, cannot among us Ger- 
mans claim a general acceptation ; as its origin depends on 
a trivial etymological ground, and has been introduced into 
ufe merely from this circumftance, that formerly, inftead 
of calcining furnaces, iron pots were employed to ignite 
the infpifTated lyes procured from wood-alhes. 

I fhouid wifh to recommend, that the denominations 
hitherto ufed, of vegetable alkali , lixiviated vegetable falt y 
pot-afh y & c. be difcarded, and the name kali* be em- 
ployed in their ftead. In like manner {bould the appella- 
tions, mineral alkali , foda y See. denoting the alkaline 
bafis of common fait, give place to its ancient name, 

— NATRON. 


*) This has been done by the London Royal College of Phy- 
sicians in the year 1787. They have introduced in their Pharma- 
copoeia both thefe names, kali and natron , here recommended by 
Klaproth. The Edinburgh Difpenfatory , on the other hand, calls 
the firft lixiva, and the fecond foda. — Hqwever, the terms, pot-ajb 
and foda> being at prefent more familiar to modern Englilh che- 
mifts, the Tranflator has, for the moft part, given them the prefe- 
rence.— /Irani! , 
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CHEMICAL EXAMINATION 

OF 

PUMICE-STONE. 

The Pumicc-Jlone belongs to thofe mineral bodies, on 
the origin and formation of which the opinions of philofo- 
phers are yet divided. Various paflages in the works of 
Theophrajlus , DioJcorides> Pliny , and Galen y concerning this 
fubftance, {hew fufficiently, that, even in remoter ages, 
Naturalifts have thought it worth their confideration. One 
of the principal foundations abfolutely neceffary to be 
laid down by the inquiring Geogolijl , if he wifhes to raife 
with fuccefs the edifice of his theories, undoubtedly con- 
lifts in a juft and accurate chemical knowledge of his ob- 
ject. This knowledge has, however, been hitherto want- 
ing, with regard to pumice-ftone. For, although various 
analyfcs of it have been publifhed, there ftill occurs a 
very important difference in the enumerations of its con- 
ftituent parts : fo much fo, that the Mincralogift is at a 
lofs to know, which of them he is to follow in the ar-* 
rangement of foftils. 

Many of thofe who have analyfed the pumice ftone, 
cnofider it, with Bergmann ,* as an asbeft changed in its 
mixture by a volcanic fire. This opinion feemed to bef 
juftified, partly by its fibrous texture, partly, and efpecially y 


* Bergmann Opufc. Phys. et Chemic. vol. III. p. 197. 
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by the portion of magnefia, that has been fuppofed to 
exi ft: in it. But, notwithftanding that Bergmann , Car- 
theufer *, and but very lately Spallanzani f, have mentioned 
the magnefian earth, in their analyfes of pumice-ftone, as a 
conftituent part, — I am convinced, by my own experience, 
that it does not, in the leaft, enter into this foffil. The fup- 
pofed origin of pumice-ftone from asbeft is, therefore, un- 
founded ; and, along with this falfe derivation, likewife, 
another difficulty of fome weight is removed, which feemed 
to oppofe the inftru£tive theory of the matrices of pumice - 
/tone given by Nofe {. 

a) Common, grey-white, fibrous pumice-ftone, fwim- 
ing on water, and procured from Lipari , was ground, 
and boiled with water. The water boiled with it was 
found to have extracted nothing \ only, by treatment with 
nitrated filver, it gave a flight indication of muriatic acid. 

Hundred grains of this pumice-ftone, gently ignited, and 
finely pulverized after deco£Hon, were expofed' to a red- 
heat, with twice their weight of cauftic alkali, during half 
an hour. The mafs returned from the fire of a bright 
grafs-green colour ; by which it was found to contain a 
I fmall portion of manganfe. After having been foftened 
with water, this colour changed to a foul light- brown. It 
• was then digefted with dilute muriatic acid. Siliceous earth 
| feparated in this procefs ; which, collected on the filter, and 
. finally heated to rednefs, weighed 771 grains. 

b) What had been diflolved by the acid was next pre- 
l cipitated by cauftic ammoniac, and the brownifh precipi- 

* Cartbeufer , Mineralogifche Abhandlungen, Th. II. p. 136. 
f Spallanza?ii' s Travels into both Sicilies , vol. II. 

J Orographifche Brief e , vol. II. page 185 and others. Alfo 
i: Sammlung einiger Schriften uber Vulkciniscbe Gcgenstande a . d. Ba*. 
fait, page 371. 
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late collected on the filter. The fluid feparated from it, 
contained no extraneous matter. 

c ) Hot cauftic lye directly diffolved that precipitate, 
leaving an oxyd of iron behind it, the quantity of which, 
after ignition, was if grains. 

d) The alkaline folution, previoufly fuper-faturated with 
muriatic acid, was combined with carbonated alkali. Thus, 
the earth which it held diffolved was precipitated. When 
edulcorated, and heated to rednefs, it weighed 171 grains. 
It proved to be pure aluminous earth ; for, on being re- 
diffolved in fulphuric acid, and combined with an adequate 
portion of liquid acetated pot-afh, it afforded nothing but 
alum. 

In confequence of this, the conftituent parts, difcovered 
in the commo \\ pumice ftone from Lipari , are: 


Silex . . . • . , . 

a) . . 

- • 77,50 

Alumine 

d) . . 

. . 17,50 

Oxyd of iron .... 

c) . . 

i,75 

Befides a trace of manganefe 

a ) 




96>75 


It is worth remarking the fmall degree of folvent power 
which acids exert on rough pumice-ftone. Although I 
had digefted ioo grains of finely-ground pumice-ftone with 
twelve times its quantity of muriatic acid, afiifted by a boil- 
ing heat, yet it was hardly attacked. The acid, indeed,' 
was tinged of a faint yellow ; however, at moft, there ap- 
peared only a few loofe, brownifti flocculi, which, whem 
moft carefully colledled, fcarcely amounted to f of a grain, 
and confifted, for the greateft part, of oxyd of manganefe. 
The fulphuric acid proved to be as little capable of affe&ing 
rough pumice-ftone as the muriatic. 

5 XXXIV. 
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CHEMICAL EXAMINATION 

OF THE 

TERRA AUSTRALIS (Sidney ‘earth). 

A few years fince, the public has become acquainted with 
an arenaceous, or fandy foflil, under the name Aujtrab* 
fand , which has been found near Sidney-cove y in Ndw 
South-Wales , and was brought from thence to England, 
This foflil has been aflerted to contain a new, diftinct, pe- 
culiar earth, denominated Aujlral-earth ( Sidneia , Cambria ) y 
upon the ground of its analyfis made and publifhed by 
Jos. W tdgwood * , of which the following are the princi- 
pal particulars. The principal character of that earth is 
faid to be, that it refills all acid and alkaline menftrua, 
ftrong muriatic acid only excepted, which alone, by means 
of repeated digeftion, takes up this earth from that are- 
naceous folIiL It is alfo faid to be again precipitated from 
its muriatic folution, merely by dilution with water ; and 
to be, after this, abfolutely infoluble in any other folvent 
but the muriatic acid, with the afliftance of heat. 

My defire of acquiring information on this fubjecSt by my 
own experience has continued till now unaccomplifhed. 
It is only of late that I was fortunate enough to receive a 
quantity of auftral-fand ; little, indeed, yet fufficient for an 
examination fparingly managed. The fpecimens obtained 


* Pbilofopbical T'ranfaftiens, vol. lxxx. 1790. 
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were of two forts. One of them was mixed with a greater 
proportion of thofe black, fhining lamellae, that are taken 
for graphite, but, to my conjecture, are rather flakes, or 
fcales, of ferruginous mica. The other fort was purer, and 
had lefs of the fubftance juft mentioned. For this reafon 1 
employed only this in the prefent inquiry. 

ci) I triturated thirty grains of it to a muft impalpable 
powder. The original grey-whitifh colour of that foflii 
changed thereby to a blueifh, owing to a more minute divifton 
of the particles of ferruginous mica. Strong muriatic acid 
was then affufed upon the powder, and digefted with it for 
a confiderable time, in a heat of ebullition. After cooling, 
the acid was decanted from the fediment, and this laft di- 
gefted with a frefh quantity of the fame acid. This opera- 
tion was reiterated a third time. 

b ) When the acid had been filtered clear, through a 
double-folded printing-paper, I diluted it gradually with a 
large quantity of water ; but not the leaft turbidnefs nor 
precipitation enfued. I expofed the mixture to a warm 
temperature ; yet ftill it remained clear and limpid, like, 
water. 

c) The muriatic liquor was then faturated with carbonafi 
of pot-afh. This threw down a few light particles, which, 
colleded on the filter, waftied, and dried, weighed 3 \ 
grains. They alfo diffolved in dilute fulphuric acid, but 
left behind a flight portion of filex, and formed with that 
acid cryftals of alum. 

d) The refidue left on the extraction with muriatic acid 
was ignited with three parts of carbonated pot-afh, then 
again treated with muriatic acid, and its infoluble flimy 
portion feparated by filtration. This laft confided of filex, 
weighing 19^ grains, when edulcorated and ignited. 

e) The 
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*?) The muriatic folution was then tried with prufliated 
pot-afh. The blue precipitate hereby produced indicated 
about l grain of iron. 

f) By combining afterwards the folution with carbonated 
pot-afh, aluminous earth was precipitated ; which, after ig- 
nition, weighed 8f- grains, and, upon folution in fulphuric 
acid, entirely cryftallized into fulphat of alumine. 

SileX) alumine , and a little iron , therefore, were all the 
principles I was able to difcover in the auftral-fand here ex- 
amined ; and no trace of any other conftituent ingredient 
appeared. 

Although in this inquiry I have been obliged to confine 
my felf to the fmall quantity of 30 grains, without being 
able to repeat it for want of a greater ftock of this mineral, 
yet its refult is fufficient to excite a very reafonable doubt 
of the real exiftence of fuch a new earth as is pretended to 
be met with in auftral-fand. Time will fhew whether this 
doubt may be removed, or confirmed, by repeated and more 
accurate analyfes. If the laft fhould be the cafe, the illufion 
which led to that erroneous fuppofition may, perhaps, be 
explained in the following manner : — 

Mr. Wedgwood does not tell whether he had filtered, to 
perfect clearnefs, the muriatic acid employed for the ex- 
traction of the foftil, and previoujly to its being mixed with 
water. The contrary feems rather to have taken place ; 
for he fays that the fluid turned white when he added water 
to the acid, for the purpofe of diluting the acid, and edul- 
corating its remaining part. It is therefore probable that 
the earth, let fall by the acid on the admixture of water, was 
nothing elfe but alumine (till chemically combined with 
filex, which, during the long and hot digeftion, had been 

b b 3 taken 
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taken up by the muriatic acid, and was now depofited in the 
water. 

Finally, that the foffil here examined was genuine auftral - 
/and , is warranted by the hand from which I received it. 
It was Mr. Hai dinger, from Vienna , who kindly gave it 
me on his return from London, where he obtained it from 
the Right Hon. Sir Jofepb Banks , Bart. * 


* Since that time Charles Hatchett , Efq. F. R. S. of London, 
has likewife analyfed the terra auftralis y and found it to contain 
vo ne e zv earth , but to be a compound of filex, alumine , oxyd of 
?ron y and plumbago . His paper is printed in the Philofophical 
Tranfaftions for the year 1798.— .Tranfl. 
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CHEMICAL EXAMINATION 

, OF THE 

GRANULAR SULP HATED BARYTES, 

From Peggau . 

THE granular barofelenite, or fulphat of baryte s y is one of 
the rarer fpecies of this genus of ponderous earth. That of 
Peggau^ in Stiria y which is the fubject of this eflay, occurs 
of a beautiful milk-white colour, is maffive, refplendent, 
finely-grained, femi-indurated, and brittle. It bears a very 
ftrong refemblance to the white, fine-grained Carara-mar- 
ble ; to fuch a degree, that, by its mere appearance, it might 
eafily be miftaken for it, were it not for its greater fpecific 
gravity, which is 4,380, and by which it is readily diftin- 
guifhed. 

A. 

a) It lofes nothing of its weight by ignition. 

b) When pulverized, and boiled with a large quantity of 
water, it imparts to this laft nothing obfervable by the fight, 
tafte, or fmell. Of all the reagents, only the folution of 
filver in nitric acid rendered the water boiled with it in a 
flight degree opalefcent. 

c ) In like manner, nothing of it was diflolved by di- 
geftion with muriatic acid. The only exception from this 
is an unimportant trace of iron, which was detefted by 
Pruflian alkali. 

B. 

♦ 

a) Tzvo hundred grains of this foflil, mixed with 50Q 
grains of carbonated pot-afh, were fubjedled, for two 

b b 4 * hours, 
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hours, to a moderately ftrong red-heat. The mafs, which 
only conglutinated, was then pulverized, boiled with wa- 
ter, and the remaining earth colle&ed upon the filter. 

b ) The alkaline fluid contained fome filiceous earth, bc- 
Tides the fulphuric acid of the barytes . To feparate that 
earth, the fluid was fully neutralized by muriatic acid, and 
evaporated to drynefs. The ftlex remaining, after the re- 
folution of the faline mafs in water, weighed 18 grains 
upon ignition. 

r) The barytic earth’freed from the fulphuric acid (£) was 
covered with water, and combined with muriatic acid. 
After fome digeftion, the whole was found diflolved, except 
a remainder of filiceous earthy of two grains weight, when 
ignited. When this laft had been feparated, I caufed the 
filtered folation to cryftallize, by the ufual management ; 
and it afforded, to the end, only muriat of barytes, partly in 
rhomboidal, partly in oblong fix-fided tables. 

d) All thefe cryftals I diflolved again in water, and 
dropped fulphuric acid into the folution only as long as it 
produced any precipitate. The regenerated fulphat of barytes , 
when collected, wafhed, and dried, weighed 185 grains 5 

but, when heated to rednefs, no more than 180 grains. 

* 

The mixture of this foflil, in one hundred parts , there- 
fore, confifts of : 

Pure fulphat of barytes d) ... 90 

S,lex b )9] . . I0 

— — c) 1 3 


100 


Or, 
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CHEMICAL EXAMINATION 


OF THE 


' 


TESTACEOUS SULPHAT OF BARYTES, 


IT was, undoubtedly, the powerful attra&ion which the 
barytic earth has for fulphuric acid, exceeding even that of 
the pure fixed alkalis, that induced the deferving S cheeky 


who firft difcovered it as a diftinit earth, to think that an 


alkaline fait is incapable of refolving the natural mixture of 


when attempting to expel its fulphuric acid, he reforted to 


ftone to a pafle, with honey or oil, of calcining that mafs 
by means of the muriatic or nitric acids, and, at laft, of ex- 


fulphuric. 

Y et there are feveral inftances where the unaflifted force 
of attrailion of pure alkali has been too weak to feparate 


* Chemifch. Annal. 1796. I. B. S. 387. It is, properly, a 
variety of common ponderous J par . Kirnjoan calls it Barofelcnite . - 

The author , with the reft of the Germans , and fome French, calls it » 
(Jchalig) teftaceous, from its form, pretty equally fpreading in. 
length and breadth, but, comparatively, of inconfiderable thicknefs. 
Emmerling has given a maflerly detailed description of its figure and 
varieties. See his Lehrbuch der Mineralogle } GiefTen 1793. Vol. I. 
page 557. feq,.— Tranfl. 


From Freiberg *. 


barofelenite into its feparate principles. On this account. 



the imperfeil and tedious procefs of repeatedly working the 


trailing fuch a part of it as had been difengaged from the 



the 
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the component principles of mixed bodies ; while, on the 
contrary, when they have been employed in the carbo- 
nated, or otherwife neutralized ftate, the defired objed has 
been attained by this new increafe of attradive force. 

This is the very cafe with ponderous fpar, and is founded 
on the method learnt of Wiegleb : which is, to decompofe it 
in a fhorter, cleanlier, and more complete manner, by ig- 
niting it with carbonat of pot-afli. This method, as to the 
moft eflential part, has fince been univerfally approved and 
adopted. 

It feems, however, to be the common opinion, that this 
decompofition obtains, in the dry way only, and that the 
reparation of fulphuric acid from barytes abfolutely wants 
the fupport of red-heat ; as, to my knowledge, no one has 
yet attempted the humid way , to effed it. 

A. 

a) A thoufand grains of common , white , thick , teftaceous 
larofelenite *, in the pureft feleded pieces from the mine 
Kurprinz Frederick Auguft , near Freiberg (in Saxony), 
were triturated with water to the fineft powder, and then 
boiled for one hour, in a filver pan, with twice their weight 
of carbonated pot-afh, and five of water, ftirring them oc- 
cafionally, and fupplying the lofs of water as it evoporated ; 
which . being done, more water was added, and the whole 
filtered. The refidue weighed 9 10 grains, after wafhing 
and exficcation. Muriatic acid was affufed upon it fuc- 
ceffively, until all effervefcence ceafed. After gentle di- 


* Thick-tefhiceous f Dicks chalig )> when from i to § an inch 
thick. — Tranfl 

geftion, 



3S0 XXXVI. Of the tejlaceons Sulpliat 

geftion, the muriatic acid was filtered off from the ftill un^ 
decompofed barytic fulphat, which, upon wafhing and dry*- 
ing, weighed 426 grains. 

b) With this remainder of fulphated barytes, the fame 
procefs of coction with double its quantity of carbonated 
pot-afh, and five times that of water, was repeated. — The 
edulcorated powder amounted to 387 grains; of which, after 
extraction of the foluble part of earth by muriatic acid, 
there remained 198 grains ftill undecompounded. 

c) Thefe 198 grains, treated in the fame manner with 
alkali and water, gave then 183 grains. Of thefe, the mu- 
riatic acid left again 128 grains of undecompofed fulphat of 
barytes. 

d) When thefe had been boiled with pot-afh and water, 
in the manner mentioned before, there remained 122 grains; 
which muriatic acid difiolvcd, excepting a remainder of 96 
grains. 

e) After a new fubfequent deco&ion with twice the 
quantity of alkali and water, there remained 90 grains; of 
which, upon extraction performed with muriatic acid, there 
appeared a refidue of 72 grains ; which, 

f) Upon repeating the boiling with carbonic pot-afh, 
left 69 grains of powder, and, after extraction by muriatic 
acid, 61 grains. 

g) As I thus obferved that the fuccels of the decompofi- 
tion of ponderous fpar decreafes in the proportion of its di- 
minifhed quantity, I had recourfe to the dry way for the 
final analyfis of that refidue. For this purpofe I mixed it 
with three times its weight of mild alkali, or carbonated 

pot- 
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pot-afh, calcining the mixture in a filver-veffel during the 
lpace of half an hour. After foftening the mafs, there re- 
mained 50 grains of edulcorated refidue ; which now totally 
diffolved in muriatic acid, only five grains of unattacked 
fiUx excepted. 

The alkaline lixivium, obtained from that ignited mafs, 
and fomewhat reduced by evaporating, then afforded three 
grains of flic eons earth . 

h) I then evaporated, together, all the muriatic folutions 
mentioned before, to the point of cryifallization ; and they 
yielded, at the firft two fhootings, the muriated barytes in a 
perfedhly pure ftate. 

i ) The remaining folution feemed to exhibit figns of the 
prefence of fome iron. It was therefore faturated with 
cauftic ammoniac, and filtered. There collected on the 
paper a brownifh earth, which, when highly dried, weighed 
l\ grain. Yet, notwithstanding this fmall quantity, it 
was not mere oxyd of iron ; for, when diffolved in muria- 
tic acid, and treated by Prufiian alkali, the fluid remaining, 
after the feparation of the blue precipitate, yielded half a 
grain of alumlne , by combination with ammoniac. The 
portion of iron, therefore, amounted only to one grain. 

h) The remainder of the folution of muriated barytes, 
being thus freed from thofe foreign ingredients, was decom- 
pofed by means of mild ammoniac.. I then re-diffolved the 
precipitated earth in muriatic acid, and put it in a gentle 
temperature for farther cryftallization. Pure muriat of ba- 
rytes cryftallized, as long as the folution contained one 
drachm of it; upon which I committed it to fpontaneous 
exhalation in the open air. It cryflallized entirely, with- 
out leaving any drop of liquor, tp regular cryftals ; of 

which 
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which the firft (hooting ftill confided of fome tables of mu- 
riated barytes, but the fubfequent ones afforded needle- 



fhaped cryffals of muriated ftrontian-earth. 

/) Upon this, I carefully colle&ed the cryftallized muriat 1 


again in its former (fate of fulphated Jironti*n- earth , by 
dropping fulphuric acid into the folution. The fulphat, 
wafhed and dried, weighed 8f grains* 


m) The whole of the cryftallized muriat of barytes, 
which was collected, amounted to 18 drachms. 

n ) Another portion of a thoufand grains of fulphated ba- 
rytes, ground to a moderately fine powder, and fubje&ed to 
intenfe red-heat for half an hour in a porcelain-crucible, 
loft no more than leven grains of their weight ; which lofs 
may probably have confided only of the aqueous particles 
driven out in the procefs. 

It refults from thefe experiments, that the white , tejla- 
ceous fulphat of barytes , in pieces fele&ed of the utmoft 
purity, and from the mine mentioned above, reckoning 
with a thoufand parts, is compofed of : 

Sulphated barytes 975 


of ftrontian, diffolved it again in water, and re-produced it 


Silex . 
Oxyd of iron 
Alumine . 
Water 


Strontian-eartb 


8,5 

8 


°>5 

7 


1 



1000 
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B. 

The refult of this analyfis, therefore, demonftrates, that 
the humid way is likewife applicable in the decompofition of 
ponderous fpar, by means of alternate boiling with a con- 
centrated aqueous folution of carbonated pot-afh, and fubfe- 
quent folution in any fuitable acid. 

This management affords, efpecially in operations per- 
formed with great quantities, a double advantage. The 
firji is, the faving of crucibles, which would be otherwife 
deftroyed; the fccond is this, that the remaining alkali, 
which ought to be recovered after the feparation of the 
newly-formed neutral fulphat, is not liable to be contamU 
nated in this method. 

When ponderous fpar is ignited or fufed with pot-afh, that 
part of the alkali which is not neutralized, during the pro- 
cefs, by the fulphuric acid of the foflil, will attack not only 
the filiceous and argillaceous earth, which are ufualiy con- 
tained in the ponderous fpar, but alfo that which enters into 
the fubftance of the crucible. It will alfo retain a great 
part of tnofe earths, in a diffolved ftate, in proportion as 
the alkali, during ignition, gives out its carbonic acid, and 
becomes more or lefs cauftic. On the contrary, if the pro- 
cefs of boiling be employed, no tranfition takes place in the 
alkali, from the mild or carbonated, into the cauftic or pure 
ftate ; hence alfo no contamination of it with filex and alu- 
min'e will arife. 
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CHEMICAL EXAMINATION 

OF THE 

CROSS-STONE (Staurolite.) 

The chemical analyfis of that foflil, which is found at 
Andreasberg, on the Harz , and has the name of crofs-jlonc , 
crofs-cryftal (ftaurolitbus) 9 and confifts of double cryftals, 
concreted in the form of a crofs, has already been inftituted 
by two eminent chemifts, Heyer and TVeftrumb . Both 
have long ago publilhed their analyfes. It might therefore 
be deemed needlefs to add mine, if the following reafons 
did not excufe it. 

It is well known, that both thefe chemifts have found 
barytes , befides filex and alumine , among the conftituent 
parts of that foflil. To fuppofe the prefence of barytes, in 
this inftance, lVeftru?nb was fatisfied with the obfervation, 
that, by combination with fulphuric acid, this earth forms a 
precipitate of difficult folution in water. From the ftate 
Qf chemical knowledge of the fimple earths at that time, it 
was indeed allowable, to confider fuch a precipitate, di- 
reflly and without trial, as fulphated barytes. 

But fince we have become acquainted with ftrontian- 
earth, which likewife combines with fulphuric acid to a 
difficultly foluble precipitate, that phenomenon alone is not 
fufficient to determine, whether a certain earth, met with 
in any procefs, be the barytic. 


* 
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Heyer , on the contrary, when examining the ftaurolite, 
found this conftituent part of it to cryftallize both in the nitric 
and muriatic acids ; from which he could, with greater con- 
fidence, fuppofe it to be of a barytic nature; But, as he 
has given no particular account of the figure of its cryftal*, 
efpecially of tbofe formed with the muriatic acid, I thought 
that a frefh examination of this foftil might be a means to 
afcertain, whether the earth mentioned was really the ba- 
rytic, or whether the ftrontian. 

a) One hundred grains of white cryftals of the crofs- 
ftonp, carefully freed by diftilled vinegar from all adhering 
calcareous earth, were fineiy pulverized, and fubjedled to a 
low red-heat for half an hour, with a double quantity of 
carbonated pot-afli. The mafs, which was then eafy of tri- 
turation, was lixiviated with water, and left 109 grains 
behind. 

b) To this refiduum was added the fmall portion of 

earth, which was ftill obtained from the alkaline lye, by 
faturating it with an acid, and evaporation. I then gently 
digefted it with muriatic acid, with which it effervefced, 
and depofited filiceous earthy in a fine, fandy form, weighing 
32 grains, after previous feparation by the filter, and ig- 
nition. % 

c ) The muriatic folution, fuper-faturated with cauftic 
ammoniac, gave a transparent, pafte-like precipitate, which, 
upon edulcoration, drying, and ignition, weighed 33 grains. 
It confided of alumine, but ftill mixed filex. For this 
reafon, I combined it with fulphuric acid, and evaporated 
it to a moderately dry faline mafs, which, again diluted with 
water, depofited filiceous earthy amounting to 17 'grains, 
when heated to rednefs. The true quantity of aluminous 
earth, therefore, amounted to 16 grains. 

c c 


d) The 
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d) The remaining folution was evaporated to a fmaller 
volume, and the earth, which it ftill contained, was preci- 
pitated by means of carbonated pot-a{h. This earth weighed 
23 grains, when wafhed and dried. But when re-diffolved 
in muriatic acid, it (hot, to the laft drop, into tabular cryftals 
of muriated barytes : proving, by this, to be true barytic 
earth . 

# 

e) Since, in confequence of other experiments, thofe 23 
grains of carbonated barytes are equal to 18 grains of pure 
barytes \ fince, moreover, the ftaurolite loft 15 per cent of 
the whole, on ignition, and, as this lofs was probably mere 
water, the proportion of its conftituent parts is as follows : 


Silex • 

Barytes 
Alumine 
Water . 


. . h) . 32 

c) . 17 

• * • • 

• • rj # • 




49 g rs * 

18 

16 

is 


98 grs. 
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XXXVIII. 

SOME FARTHER RESEARCHES 

CONCERNING 

IF IT MERIT E and STR ONTIANITE 

FIRST SECTION. 

A. 

It is needlefs to prove, that chemical analyfes give more 
accurate refults, the greater the quantity is of the fub- 
ftance fubje&ed to decompofition. But, at the fame time, 
it is not lefs evident, that the expence of the procefs increafes 
in the fame proportion* The chemift, therefore, who, be« 
fides time, trouble, and patience, frequently facrifices a 
confiderable fum to his love for the fcience, fhould not be 
cenfured for parfimony, if he can but feldom perform his 
analytical experiments with ounces and pounds, but muft 
commonly reftrain himfelf to fmaller quantities. 

The following refearches on wltherite may afford an in- 
fiance of what juft now has been faid. 

< 

a) Twelve ounces of wither it e from Anglezark , (near 
Chorley , in Lancafhire) coarfely powdered, were gradu- 
ally diffolved in fifty ounces of a mixture, compofed of one 
part of muriatic acid and three of water. Except a few 
grains of fand, no refidue was left. The filtered folution, 
when fet to cryftallize, gradually afforded 14 ounces 51 
drachms of muriated barytes . 

c c 2 


b) The 
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b ) The mother-water, remaining from that Solution* 
had acquired a green i fh colour ; and, as like wife the crys- 
tals which laft formed, fecmed to tend a little to the green, I 
deficcated them in a high heat, wafhed them with alkohol, 
and added the wakings to the remaining fluid ; which I 
then treated with caultic ammoniac, added to excels of Sa- 
turation. By this management, the Solution was rendered 
fky-blue, and, at the fame time, turbid, by a flight portion 
of earth which then Separated. This lafl, collected, and 
dried in the air, weighed 2£ grains ; had a yellowifh-white 
colour, and was alufninons earthy mixed with iron. 

c) On Super-Saturating the filtered fluid with muriatic 
acid, the blue colour cifappeared. I then treated it with 
prufliat of pot-alb of the utmoft purity. This produced a 
brown-red, tender precipitate, which I carefully gathered, 
wafhed, and deficcated. But this, befides that it was of So 
imall a quantity, had 1 p firmly adhered to the filtering pa- 
per, that it could not be accurately Separated from it. It 
was, therefore, together with the paper, Subjected to low- 
red heat, and Lne allies were extracted by liquid carbonat of 
ammoniac, until the portions of this, fucceflively employed, 
ceafed to be tinged blue. When upon this, the volatile- 
alkaline tincture had been evaporated, there remained in the 
evaporating pan a bright-green, carbonated oxyd of copper , 
weighing half a grain; which diflblved in a few drops of 
dilute Sulphuric acid, and immediately precipitated, in the 
reguline flate, on a polifned piece of iron, upon which it 
was dropped. 

d) The mother-water of the Solution of the witherite 
(/?), previoufly purified with cauftic ammoniac and Pruflian 
alkali, was next combined with mild alkali prepared from 
tartar; and the precipitate, that appeared of a dazzling 
white, being diflblved in muriatic acid, was left to Sponta- 
neous 


Witherite and Strojitianite. 



neous exhalation. Thus the folution conftantly afforded 
muriat of ffrontian-earth, in fmal] hexahedral cryitals ; 
which, re-diffolved in water, and precipitated [>y carbonat 
of ammoniac, yielded 98 grains of carbonated Jtroytian- 
earth . 

Thefe 12 ounces of witherite , which are equal to 5760 
grains, confifted, therefore, of: 

Carbonated barytes 5659 grs. 


exigence of a flight trace of copper in the Englifh withe- 
rite, which has been already obierved by Wejtrumb *, as 
well as the prefence of ftrontian-earth, bot'h in the Englifh 


Hitherto, the only places where carbonated barytes is 
found native, are Anglexark , in England, and the Schlan- 
genberg , in Siberia; for, the report of its occurrence in 
the metalliferous mountains of Saxony has not yet been 
confirmed. However, this foflil has of late alfo been dif- 
covered in a third place, which is the pit Steinbauer , near 


* Chemfche Abhandlungen , von Weftrumb , Hanover, 1793, vol. I. 
page 266. 

t Chemifche Annalen, 1795. I. Band. Seiteno. 


Stronti an- earth . 


98 


Carbonated oxyd of copper 
Alumine , contaminated with iron 


0,50 


and dried in the air 


2,50 


576° grs. 


The foregoing analytical proeefs ferves to confirm the 


and Siberian witherite, noticed by Lowiiz\. 


B. 


c c 3 


Neuberg , 
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Neubeirg , in Upper-Stiria. It is found there in a ftratum of 
fpatofe iron-ftone, partly maftive, or in confiderable lumps* 
and in part coarfely difleminated in brown iron-ochre. 

One hundred grains of this Stirian witherite diffolvcd 
completely, and with effervefcence, in dilute muriatic acid. 
The whole of that folution fhot into muriat of barytes, in 
tabular cryftals ; the aqueous folution of which was preci- 
pitated in the ftate of fulphated barytes, by means of ful- 
phuric acid. 

SECOND SECTION. 

A. * 





The attemps made to free witherite from its portion of 
carbonic acid, limply by ignition, and to bring it thus to 
the perfectly cauftic ftate, have hitherto mifearried, owing 
to its vitrifying with the mafs of the clay-crucibles $ and, 
on the other hand, its confuming, and, as it were, dif- 
folving, thofe made of charcoal. On this account, I re- 
folved to repeat the experiment with a veflel made of 
platina. 


A piece of witherite, weighing 200 grains, was put in 
a platina crucible, previoufly weighed, and this laft, when 
introduced into a faggar (i cajfette ) made of clay, was con- 
veyed into the middle chamber, or fire-place, of the por- 
celain-furnace ; where the intenfity of heat is at 136 de- 
grees of Wedgwood? s pyrometer. When the veflel had re- 
turned from the fire, I found the weight of its contents 
diminished grains. The calcined witherite appeared a,s 
a dirty-brownifft, Coarfe powder ; which fo firmly adhered 
to the bottom of the crucible, that it could not be detached 
without injuring the latter. I, therefore, tried whether I 
could foften the calcined witherite with water. But, al- 
though 
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though the water affufed upon it became intenfely heated, 
the reparation of the ft one proved fo difficult, as to oblige 
me to affift it by a boiling heat. The calcined witherite 
left at the bottom of the platina crucible fome flofculous 
impreffions ; and, in general, its internal polifh fuffered 
much, though the external remained unimpaired. 

The lofs of weight, amounting to nf per cent , indicated 
that the witherite had not loft much above one half of its 
carbonic acid. It was owing to this, that it would not en-f 
tirely diffolve in boiling water, and that the refidue Hill 
cjnliderably effervefced with acids. 

In the filtered aqueous and clear folution of the calcined 
witherite, which had been dire&ly preferved in a well- 
flopped bottle, I obferved, after fome days, that the bary- 
tic earth had cryftallized in feveral fmall groups, between 
which various infulated cryftals formed diftinCt octahedrons. 
In order to obtain a greater quantity of them, I reduced, 
by boiling, all the water impregnated with the ignited ba- 
rytes to one fourth part ; feparated by filtration the pelli- 
cle of carbonated barytes, which formed on the furface of 
the fluid during the procefs ; and transferred the liquor, 
while yet hot, into a glafs provided with a ftopper. Before 
the water had thoroughly cooled, fimilar cryftals were 
formed, which I found confiderably increafed on the follow- 
ing day. Thus I faw with pleafure confirmed by my own 
experiments the fa£l, that calcined barytes is cryftallizable 
in water j which property Pauquelin and Pelletier have of 
late, each in a different way, difcovered at Paris. 

B. 

Since, therefore, according to , this laft experiment, the 
barytic earth agrees in this point with the flrontian, it fol- 

c c 4 lows, 
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lows, that tjhis property of any calcined earth to cryftallize 
in mere water can no longer be Confidered as an exclufive 
character of ftron^ran-earth. But from this we can by no 


means conclude, that both thefe earths are identically the ; 


.minatlng properties already known, principally depends on 
the fpecifically different degrees of affinity, or chemical at- 


muriated ftrontian-earth with a folution of acetated barytes- y 
evaporated the mixture to drynefs; expofed the obtained fa- 
line mafsto a ffrong red-heat in a crucible y re-diffolved that 
ignited refidue in water; promoted the cryflallfeationof the 
filtered folution by the ufual means, and obtained only mu - 
riated barytes , cryftallized in quadrangular tables. 

The muriatic acid, therefore, quitted the ftrontian-earth, 
and combined with barytes, with which it had a ftronger af- 
finity. -^By this new demonftration of the effential aiffe- 


of their attra&ions for acids, it may be hoped., that chemifts 


Before I conclude, I fnall yet notice, in a few words, th« 
relations of barytes topruffiatof pot-aih. The precipitation, 
effe&ed by 'this laft, of barytic earth from thofe acids with 
which it forms foluble middle falts, has feveral times occa- 
fioned erroneous conclufions. It was upon this, that Berg- 
mann and others have founded their hypothecs, aferibing a 
metallic nature to that earth, already refuted by more accu- 



fame. Their effential difference, befides the other diferi- 


tradfion, fhewn by each of them for the various acids. Of 
this, the following experiment furnifhes a pruof. 


I mixed an aqueous folution of acicularly cryftallized y 


rence of thefe two earths, deduced from the different degrees 


will no longer entertain any doubts concerning the exift 
cnee of the ftrontian as a diffinct earth. 


c. 


\ 


I 


Witherite and Strontianite. 


393 

f&te examinations. With no better reafon, has even lately 
one of the principal French chemifts* reckoned the precipi- 
tation of barytes by Pruflian alkali among the characters 
which diftinguifh it from ftrontian earth. — However, this 
precipitation does not take place, except when the prufliated 
pot-aih employed is not entirely free from the neutral ful- 
phat, which ulually contaminates it; for, if the pruffiat is per- 
fectly pure, it is as little capable of precipitating barytes as 
any other of thefimple earths. On this account, whenever I 
prepare Pruflian alkali, to be ufed in accurate chemical ex- 
periments, I always repeat the proceffes of its purification, 
until the folution of nitrated barytes is no longer, even in 
the lead degree, rendered turbid by it. 


♦ Journal des Mines, N. xxi. Prairial, p. 45, feq. 
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XXXIX. 

CHEMICAL EXAMINATION 


OF THE 


SUL PH ATE D STRONTIANITK 

from Penfylvania 


After the ftrontian-earth had been eftablifhed as a pe- 
culiar,, chemically-limple earth, it was to be expe&ed, that 
it might likewife occur combined with fulpburic acid , in- 
ftead of the carbonic , as is the Jlrontianite from Scotland* 
This conjecture was already in part verified; as it has been 
found, that moft of the ponderous fpars contain fulphated 
ftrontian-earth in their mixture, though in only a fmall pro- 
portion, not amounting in the harofelenites, hitherto exa- 
mined with this view, to more than from one to tw o per cent. 

But the prefent analyfis will fully prove the exiftence of 
a perfect natural fulphat of ftrontian-earth , without any 
portion of barytic ingredient. 

The foffil, in which I difeovered this combination, has 
been known but a few years. It was at firft called, blue , 
fibrous gypfutn , from Frankitown, in Penfylvania . The fol- 
lowing are its diftin&ive characters. 


* Sulphat of ftrontian-earth fjlrontitesj has alfo been difeovered 
lately in the beach at Auft-pajfage , near Brijio /, in Gloucefterfhire, 
in feveral veins. This foflil has been analyfed by William Clayjield. 
See Contributions to Phyjical and Medical Knowledge, &c. collected 
by Dr. Beddoes. — Tranfl. 


Its 
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Its colour is a pale Iky-blue. It occurs in flat layers, or 
! ftrata, from J, £, to,| of an inch thick, included between 
■ two even fides ; which laft partly appear to be real Teams, 

' or joints ( faalbander ), and, partly, are mere feparating 
furfaces, formed by fmall clefts of the rock, filled with 
clay. On thefe exterior Tides the foflil has a dull appear- 
ance ; but, internally, it is poflefled of the ordinary luftre. 
It is eafily comminuted, and confifts throughout of coarfe, 
parallel, brittle fibres, which form needle-fhaped fragments. 

The fpecific gravity of this foflil I found to be 3,830. 
This confiderable weight naturally fuggefted a doubt of 
its belonging to the fpecies of gypfum. For this reafon, it 
has been confidered as a variety of ponderous fpar, and 
placed in the mineralogical fyftem in the chara&er of fibrous 
fulphat of barytes. This, however, is not more its proper 
place, than that of gypfum, or fulphat of lime. 

A 

a ) Hundred grains of the foflil, finely pulverized, were 
boiled in one pound of diftilled water; whereby it loft 
three grains. The water of the decodtion was\endered 
turbid by mild alkalis, by oxalat of pot-afh, by the ni- 
trated folution of filver ; but, moft of all, by muriated 
barytes. 

b) The powder, when again dried, was treated with 
muriatic acid; which, a trace of iron excepted, extradled 
nothing that was obfervable. 


B. 

a ) I ignited • two hundred grains of fuch pieces of the 
foflil as were pure, and free from the grey argillaceous 

matter, 


% 
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matter, that crofles it in thin figures. It loft by this about one 
grain in weight; and the blueifh colour palled into the light 
ifabel la-yellow. It was next triturated, then mixed with 
500 grains of carbonated pot-alh, and the mixture expofed 
in a filver pot to a moderate red-heat, during the fpace of 
three hours. The mafs became grey, ftrongly coalcfcecf, ? 
and nearly entered into fufion. Upon this, I pulverized it, 
boiled it with water, and colledled the earth upon the filter. 

b) The alkaline lixivium was fuper-faturated with muria- 
tic acid, evaporated to drynefs, and the faline mafs foft- 
ened again with w*ater, and neutralized with alkali. As by j 
this treatment no feparation of earth was obfervabie, I fa- 
turated again the lixivium to excels with munatic acid, and 
combined it with muriated barytes. In this way ! obtained 
254 grains of barytic fulphat , which, upon ignition, weighed \ 
250 grains. 

c ) That earth, which remained after the decocllon of the ; 
faline mafs that had been fifed with the alkali (#), Vv r as j 
combined with dilute muriatic acid, which readily attacked, ' 
and diffo.lved it entirely, with effervefcence. Cauftic amr 
moniac, added to the colou riels folution, clarified by filter^ 
ing, threw down the fmall portion of iron which it con- ' 
tained in fearcely perceptible brownilh fiocculi. 't he folu^ 
tion being thus freed from iron, I precipitated its earthy S 
portion by carbonated ammoniac, aftifted by heat. 

-d) The earth hereby obtained was very white, tender, , 
of a moderate gravity, and weighed 164 grains in its dry ; 
itate. It was again diiTolved in muriatic acid, and the fo- 
lution made to cryftallize by gentle evaporation. It gradu-. j 
ally, and entirely, (hot into long needled cryftals of fix une- 
qual furfaces ; which middle, or earthy fait, proved, upon . 
trial, to be mere muriat of ftrontian-earth . A little ot this 1 

. J 
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fek, brought into contact with the wick of a burning can- 
die, gave to the outer flame a highly beautiful carmine-red; 
and a folution of it in moderately ftrong ipirit of wine 
burned with the fame colour, when cotton, or printing pa- 
per, dipped into it, was fet on fire. 

Hence it appears, from this analyfis, that the above foflil, 

with the exception of its trifling portion of iron, conftfts 

' 

folcly of fuipbatcd Jtroniian-earib . 

T , 

c. 

I repeated this analyfis in a fhorter way: by boiling 
with alkaline lye, without previous ignition. 

a) One hundred grains of the foflil, ground to a mofl 
fubtle powder, tfrere mixed with a triple quantity of carbo- 
nated pot-afh, covered with fix ounces of water, made to 
boil, and kept in that ftate during half an hour. 

b) The lixivium, filtered off from the remaining earth, 
was faturated to excefs with muriatic acid, in which flate it 
continued clear ; and was then combined with fucceffive 
portions of muriated barytes, till no more precipitate en- 
fued. The fulpkat of barytes^ thus produced, weighed 126 
grains after walking and drying, and 124 after ignition* 

c) The earthy part of the foflil, which had been drfen- 

gaged from the fulphuric acid by boiling with alkali, and 
had in its {lead taken up carbonic acid, weighed 82 grains. 
Muriatic acid diflolved it entirely, and with rapidity, leav- 
ing only a few brown particles behind. The filtered folu- 
tion was firft treated with an over-proportion of cauftic 
ammoniac, and, when no longer rendered turbid by it, was 
precipitated by mild, or carbonated pot-afh. It gave 

again 
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again its former weight of carbonated ftrontian-earth % 
namely, 82 grains, when dried in the air. When heated 
to rednefs, it formed a moderately conglutinated mafs, and 
occupied only one half of its former volume \ yet it did not | 
lofe an entire grain in weight. After trituration, though 
previoufly ignited, it diffolved rapidly, and with effervef- 5 
cence, in muriatic acid ; and gave, by this combination, 
muriated fir durian-earthy in long, thin columns, of fix un- 
equal lateral furfaces. 

Hence* the refult of this decompofition in the humid way i 
fcccomplifhed fo completely, and with fo much eafe, moll 
cxadliy correfponded with that of the preceding^ 

Now, fince previous experiments have fhewn, that 126 
parts of barytic fulphat contain 42 of real Julphuric acid , 
or without water \ and fince 82 parts of. carbonated ftronti- 
an-earth contain 58 of pure Jlrontian-earth , the proportion 
of the ingredients conftituting the Penfylvanian, blue, fibrous, 
JulphaUd firontianite is accordingly : 

ftrontian-earth * 58 

Real fulphuric acid 42 

Oxyded iron , a flight trace 


' 100 

By thefe analytical experiments it is fully proved, that I 
was not miftaken, when I fufpedted this foflil to be a ful- 
phat of ftrontian-earth. In forming that conjecture, I was | 
chiefly determined by its fpecific gravity, which is confide- 
rably lefs than that of ponderous fpar ; and, likewife, by its 
fibrous texture: for, even the artificial combination of 
ftrontian-earth with fulphuric acid, effected by diffolving 
that earth in this acid, cryftallizes into needles, refembling 
the fibres of' the foffil, though fmaller and more delicate. 

XL. 




XL. 

CHEMICAL EXAMINATION 

OF THE 

WATER OF THE BOILING SPRING , 

Rykum, in Iceland *. 

O ONSIDERING the fiownefs, with which the knowledge 
of the chemical properties of even the moft common natural 
bodies ufualiy advances, it is not furprizing, that even thofe 
of filiceous earth have fo long remained but partially invefti- 
gated. This earth has always been confidered as a fub- 
ftance, by itfelf, abfolutely infoluble in water. It was, 
therefore, totally negle&ed in hydrologico-chemical inquiries, 
or refearches into mineral waters, until Bergmann directed 
the attention of chemifts to its folubility in fimple wa- 
ter, and demonftrated that it exifts in a ftate of folution in 
the Geyfer, and other boiling fprings of Iceland. 

But although, in this inftance, this celebrated philofo- 
pher juftly confiders the heat, which the water of thofe 
fprings poflefies when itrifes intoday, (and which even then 
is higher than that of ordinary boiling), as a means of pro- 
moting the folution, yet experience has (hewn, that an ac- 
tual folution of filex in water takes place, not only in 
fprings, the natural temperature of which is much inferior 
to the ebullient heat of thofe in Iceland, but alfo in feveral 
other mineral waters : and even that fome common fweet- 
water fprings contain diflolved filiceous earth. 

Thus, when I was attentive to this point, whilft ana- 
lysing the mineral waters of Carlsbad *, I found that 1000 
cubic inches of the main fpring contain 25 grains of filex , 
actually diflolved. 

* Read in the Royal Academy of Sciences at Berlin , Auguft 28, 
1794 . 
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That this is not the greatefl quantity of filiceous earth 
foluble in water, and that, efpecially, thq hot fprings in 
Iceland might poflily contain a much larger proportion of 
it, I was led to conjeSure from the filiceous tufas which 
they depdfit iii confiderable quantities. At that time, how- 
ever, a prodf of this opinion, fupported by chemical inves- 
tigation, was ftili wanting. It gave me, therefore, the 
greatefl: pieafure, when I received a fuflicient quantity of 
water of one of the principal Icelandic fprings, which ena- 
bled me to perform this inquiry, and to compare its refult 
with that of the analyfis of Carlsbad water. 


In thodern times, TJno von Trail , and after him, Banks 
and Solander , have particularly deferved well of the Natural 
Hiftory of Iceland, fo remarkable in feveral of its indivi- 
dual fubjects, fome of which are unique in their kind. The 
lateft voyage to that ifland, undertaken for the purpofes of 
Natural Hiftory, is that of Stanley , in the year 1789. 
This learned traveller, (who has given in the papers of the 
Royal Society of Edinburgh a circumftantial defeription of 
the Spring at the Geyfer), when collecting the natural pro- 
ducts of that fpot, had likewife providently btought back 
with him a number of bottles filled with the water of thofe 
ebullient fprings. — Two of thefe, that came to my hands, 
ferved for the following anal)fis. 


* 

The' water contained in both bottles is from the fpring aft 
Rykum . ' From this fpring, 24 Englifh miles diftant from 
Hafni fiord , the water rufhed formerly out to the height of 
60 or 70 feet. But fince the orifice of the fpring has been 
covered, for the greatefl: part, by an overthrew of the rock, 
the ftream cf water, at prefent, fpouts oft' fideways, froni 
50 to 60 feet. The heat of this fpring, even after the jet. 
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is ftill fo intenfe, that Fahrenheit’s thermometer rifes to 
2 1 2°. Therefore, as it is beyond a doubt, that part of the 
heat is loft during the {pouting, and, confequently, that the 
water muft have been fome degrees hotter in its fubterrane- 
ous refervoirs ; Nature affords us here an inftance, in the 
large way, of what Art performs in the fmall, by Papin’s 
digefter: namely, that confined water, even while in its 
unelaftic, denfe, liquid ftate, is capable of acquiring a de- 
gree of heat, furpaffing that of its boiling point. 

The water, in both bottles, was clear, bright, without 
fediment, and without tafte. Yet, at the fpring itfelf, it 
fhewcd fome fulphureous ingredient, according to Stanley. 
For, when employed frefh from the fpring, it gave to the 
infufion of tea prepared with it, as well as to the meat 
boiled in it, a naufeous tafte; whereas, the water from the 
fpring at the Geyfer, ufed in the fame manner, gave no fign 
of it. But as, in the water which I examined, I could not 
difcover any fuJphur, either by the tafte, by the fmell, or by 
re-agents, it remains undecided : whether this effedt: pro- 
ceeded from a portion of highly volatile, fulphurated, hy- 
drogen gas, only obfervable at the fpring itfelf, or whether, 
perhaps, the fmell produced by putrefcent, organic fub- 
ftances has not been miftaken for it ; which laft is not fel- 
dom the cafe, with various waters, fuppofed to be hepatic. 

On employing other re-agents, it appeared, that this wa- 
ter from Rykum contains neither free carbonic acid, nor 
iron, nor lime, nor magnefia ; and that carbonated , muri- 
ate and fulphated foda , arc to be expedted. 

Guided by thefe previous indications of the conftituent 
parts of this water, I performed its analyfis in the following 
manner. c 


1 evaporated 
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I evaporated a hundred cubic inches bf it in a gentle fand* 
he&t. When this quantity had been reduced to a remainder 
of about fix cubic inches, I found it coagulated to a pale- 
brownifh, ftiff, fomewhat turbid jelly. This evidently 
fhewed, that this water had contained a confiderable portion 
of diffolved filiceous earth, which now appeared in its ufual 
gelatinous form. After the evaporation had been carried on 
to perfect drynefs, the powder which was left weighed 25 \ 
grains. 

To feparate the filiceous earth from this refidue, previ- 
oufly to the fubfequent operations, I poured water upon it, 
and when foftened, I threw it upon the filter, wafhed the 
feparated earth, and expofed it to a moderate temperature, to 
dry. It appeared in a delicate, loofe, pulverulent ftate, and 
weighed nine grains. To difeover whether it was pure^ or 
mixed with any other foluble earth, I digefted it with mu- 
riatic acid ; but when this was again filtered off, it con* 
tained nothing extraneous, except a trace of aluminous 
earth , hardly worth noticing. 

Hence, the falts ftill held in folution, deducing the nine 
grains of filex, amounted to 161 grains. Concentrated 
acetic acid wa*s then dropped into the liquor to the over-fatu- 
ration of the foda 5 and when the mixture had been evapo- 
rated to drynefs, I feparated, by highly re£tified alkohol, 
the acetite of foda thus produced, and found the weight of 
the refidue, again deficcated, to be 13! grains. From this 
it followed, that the ingredient, carbonat of foda y reckoned 
in its dry ftate, amounted to three grains; which are equal 
to eight grains of cryftallized mild foda. 

Thofe 13*; grains, which yet remained, were liquefied 
in a little water, and the folution left to fpontaneous evapo- 
ration. It gave cryftals of jnuriated and fulphated foda. 
To find the proportion of thefe two falts to each other, I 

re-diffolved • 


tit Rykum, in Iceland. 
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te-difTolved the mixture in water, and decompofed it : firffc 
by icetated barytes, and then by nitrated filver. - Calcu- 
lating afterwards the quantities of the precipitated fulphat 
of barytes, and muriat of filver, upon the bafis of other 
comparative experiments, I found, that in thofe 13I grains 
were contained 8| grains of common fait , and five grains of 
Glauber’s fait , reckoned in its dry ftate, or 12 grains, if 
cryftallizedi 

According to this* the above 251 grains of fait, afforded 
by 100 cubic inches of water from the boiling fpring at 
Rykum, when deprived of their water of cryftallization, 
or in the deficcated ftate, confift of : 

Garbonat of foda (natron) . . . 3 grs. 

Sulphat of foda (Glauber’s fait) . . 5 

Muriat of foda (common fait) . 8,50 

Siliceous earth ....... 9 


25,50 

# ' , 


Shortly after the conclufion of the foregoing analyfis, I 
found in the Annales de Chimie , Paris , 1793, that a firnjlar 
examination had been made of the Icelandic hot fprings, by 
Dr. Black of Edinburgh , together with a full detail of 
the method he purfued. In this inquiry, he likewife was 
fupplied with the water by Mr ; Stanley . 

In order to compare the refults of the analyfis of the 
fpring-water at Rykum , made by Dr. Blacky with mine, 
I reduced the conftituent parts, enumerated by him, to 
the proportion of 100 cubic inches, equal to 29,000 grains 
of water. Hence, omitting unimportant fractions, they 
ftand in the following proportion: 
d d 2 

I 


Carbonated 
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Carbonated free foda . . . 1,50 grains 

Silix 10,80 

Muriat of foda .... 8,40 

Dry fulphat.of foda . . . 3 > 7 ° 

24,40 

When the numerous, and partly unavoidable caufes are 
confidered, which occafion fmall differences in the proportion 
of the conftituent parts difcovered,thefe two analyfes may be 
confidered, upon the whole, as reciprocally confirming each 
other. The quantity of alumine , which, being very trif- 
ling, I have not determined, ftiould, according to Dr. Black's 
analyfis, be eftimated at 7 of a grain in 100 cubic inches of 
water. 

What in particular has attracted the attention of Dr. 
Black is the filiceous earth he difeovered, and its folution 
in water. For this reafon he fays, that in the courfe of 
that inquiry he had detedled in filex luch properties as have 
never before been fufpedted in it, or never been accurately 
deferibed. He here principally alludes to the fadf, that 
filiceous earth diflolved by fixed alkalis will not feparate 
from them, even when neutralized by alkalis, as long as 
a fufficient quantity of water required to that effedt is 
prefent *. 

Dr. Black afks ; “ How and by what means is the fili- 
“ ceous earth diflolved in water? — Is the hot water, of its 
u own accord, poflefied of the power of difiolving this 

* Without inculpating the ingenious Dr. Black for this little 
deficiency in his acquaintance with the experiments made by the 
German Chemifts, I cannot avoid remarking, that 1 have, at an 
tarlier period, known and deferibed that property of filiceous 
earth. See my Chcnufche UntCrfuchung dcs ElaJl/Jhen Steins aiis 
Brafilien , im. 6. B. der Schrift . d, Berl ; Gefellfchaft Naturforfcb „• 
Freunde. 1785. 

u earth i 
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<c earth ; or can this be effected only by the means of the 
cc intervening alkali ?” — In anfwering thefe queftions, he 
does not approve of BergmanrC s opinion, that the folvent 
power of water, affifted by heat, is alone fufficietit for this 
effect. He rather thinks, that the alkali is the efficient 
caufe of this folution, and the heat merely a means of pro- 
moting it. In his opinion, a chemical combination of the 
filex with alkali is always prefent, when water exerts a 
difTolving power on the earth, and this idea he fupports 
by the example of the agency of hot aqueous vapours upon 
glafs. The doubt, which might be raifed againft it, from 
the disproportion of thefe two fubftances to each other in 
the Iceandic hot fprings, he wifhes to obviate by {fating, 
that the filex had originally been united in them with a 
much' larger portion of alkali ; but that, fubfequently to 
the folution of this compound in water, part of the alkali 
had again been neutralized by acids, or acid vapours, that 
combined with the fluid. But there is no neceffity for this 
mode of explanation } as it is manifeft by feveral fadfs, 
that filiceous earth alone, if under favourable circumftances, 
is foluble in water, without the concomitant aid of alka- 
line fait. 

Moreover, this opinion, that the filex exifts in the 
above mentioned fprings in a {fate of chemical folution by 
foda, feems likewife to have led Dr. Black to preluppofe 
this alkali in thofc waters in the caujlic or pure Jiate^ that 
is, free from carbonic acid 3 bccaufe it is allowed on all 
hands, that, in this {fate only, is it capble of effecting this 
folution. Yet, not to mention . that no proof is given of 
this hyphothefis, there occurs no inftance in nature, upon 
which to effablifh its prpbabiljty. The very effervefcence, 
that enfued on {aturating with acetic acid the laline refi- 
due left by the evaporated water, \yould prove the con- 
trary ; unlefs, indeed, it be objedted to this argument, that 
the alkali had attracted the carbonic acid, during the eva- 
poration of the water. d d.3 XLI # 
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* 

CHEMICAL EXAMINATION 

OF THE 

SILICEOUS TUFA , ( Kieftltuff. ) 

From the Geyfer. 

Jn the fame manner, as mineral waters impregnated with 
lime depofit the calcareous tufa in various forms, do the 
hot fprings in Iceland depofit their filiceous ingredient in 
the form of tufa. It is likewife of this filiceous tufa that 
the wonderful pipe and bafon confift, which the Geyfer , 
the largeft of the fprings in Iceland, hajs formed for itfelf. 
Von Troil found, in the year 1772, the circular orifice of 
that pipe, whofe depth is unknown, and which the igno- 
rant Icelander confiders as the gate of hell, to be 19 feet 
in diameter. On the upper part, the aperture widens in 
the form of, a large bafon of 60 feet in diameter, and 
whofe exterior border is 9 feet higher than the pipe itfelf. 
From this pipe the water fpouts out; feveral times in the 
day, by gu{hes, at unequal intervals of time, with power- 
ful force, and fometimes to the height of above 100 feet. 
What a grand fight niuft it afford, to fee a column of boil- 
ing water, 19 feet in diameter, ruih up to fuch a height ! 
To form an idea of that column of water, let it be com- 
pared with the moft celebrated artificial foqntains, for ex- 
ample, that on the Carlsherg near Cajfel in Heflia , which is 
only 14 inches in diameter, and hence is more than 16, 
times fmaller than the Geyfer. 


As 


y 
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As the filiceous tufa produced by this fpring is to be met 
with only in few collections ; and as, — befides the (holt 
account given by Bergmann , in his treatife De Produrtis 
Folcanicis , — no other charaCteriftic defer iption of it exifts, 

I here infert that, which Karfien has drawn from the fpe- 
cimens in my pofleflion. 

/ , l 

• i ’ >■ 

SILICEOUS TUFA. 

<c Its colour is partly reddijh-white , and externally fpeck- 
“ led with cochineaUred \ partly greyijh-white y with yello* 

ilh-grey ftripes. 

<c It occurs in majfive lumps, and alfo denticulated , co - 
cc rodedy and moll finely botryoidal. 

cc Its exterior furface perfertly-dull, 

cc But internally partly dully in part highly glittering , and 

then of a filky luftre ; here and there a little refp Undent. 

u Its fraCture partly compart, and totally fiat conchoidal, or 
cc uneven \ partly fibrous . 

cc It breaks into indeterminate angular, not very {harp 
a fragments, 

cc It confills, when conchoidal, of finely grained infulated 
u pieces ; when of uneven fra&ure, it then is found in fe- 
<c parate thin and curved tefiaceous pieces ; and its fibrous 
u varieties prefent no detached pieces. 

u It is alfo, more or lefs, firongly tranfparent on the 
1* edges. 

d d 4 SemUindurated) 
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“ Semi-indurated \ may be fplit in pieces without any 
cc great difficulty ; is very brittle , and of little weighty 

Note . The fibrous variety has always the luftre of filk, and the 
fibres crofs each other in fuch a manner, that its infide has 
: a cellular appearance. 


For the following analyfis of the filiccous tufa from Ice- 
land , I have chofen the fibrous variety, whofe fpecific gra- 
vity is = 1,807. 


Ignited for two hours, in a filver crucible, with four times 
its weight of mild pot- afih. When the concreted inafs had 
cooled, I poured water upon it, faturated it to excefs,with 
muriatic acid, and filtered it after fome digeftion; upon 
which the filiceous earth remained behind in its ufual flimy 
form. 


The acid fluid, being afterwards faturat'ed with mild, or 
carbonated pot-afh, was rendered turbid by it; and depofit- 
ed a flight loofe precipitate ; which, colle&ed, waflied, and 
deficcated, weighed 3 grains ; but w 7 hen re-diflolved afrefh 
in muriatic acid, it ftill left 1 grain of flex. 

The folution ftill contained 2 grains of diflfolved matter . 
namely, f grain 0 (■ oxyded iron y and if grain of alumi- 
nous earth . Thefe, likewife, were feparated. 

' Hence the ingredients, found in the above 100 grains 


One hundred grains of it were finely triturated, and 




of anklyfed fibrous filici 
fiftfcd of: 


Si lex 
Alumine 
Oxyd of iron 



. . . 0,50 


5 • ! r 


XLII. 


100 


XLII. 


CHEMICAL EXAMINATION 

OF THE 

ELASTIC QUARZ*, 

( Sand-Jbiefer , flexible Sand-ftone ) 

From Brajil. 

The fingular elaftic flexibility fo feldom occurring in the 
mineral kingdom, in which this foffil, in its form and ap- 
pearance, refembles novaculite (Turkey-hone), has attract- 
ed the attention of Naturalifts, but at the fame time has led 
many perfons to doubt its existence as a natural fubftance, 
and to fufpedt, that this may probably be a produdt of art. 
It comes from Brafil, near Villa-rica , the principal town 
of the province of Minas Geraes , which fa£t was, for a 
while, kept a fecret. There it occurs in not very thick 
ftrata, whofe hanging and Jhading fides are cafed over by a 
grey' cruft of | inch thick ; and from thence it was brought 


* Schriften der Berliner Gefellschaft Naturforfchender Freunde. 
6. B. 1785, pag. 32a. — The miners indicate by thefe expreffions 
the greater or lefs (lope in the ftrata, though chiefly with refe- 
rence to rake-veins, not fully perpendicular. The hanging fide 
is that towards the day, and is alfo called hanger j and the hading 
fide, which likewise goes by the name ledger , is the under one 
next to the bed of the ftratum. See Williams's Natural Hijlory of 
the Mineral Kingdom , 8vo. Edinb. 1789. vol. I. page 369. — - 
Tranfl. 
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to Portugal the firft time, in the year 1780, by the Mar- 
quis de Lavradio , Viceroy at Rio de Janeiro. Among the 
fpecimens I have feen, that of the Imperial Cabinet at 
Vienna, fo remarkable for its precious foffils, is by far 
the greateft; it being 26 Vienna inches long, 16 inches 
broad, and 1 inch thick. It is, however, probable that ' 
this ftone, together with its remarkable phyfical property 
mentioned before, was already known in the fixteenth cen- 
tury j and that it is the fame with that defcribed by Gajfendt 
in Vita Peirejkii* in the chara&er of a flexible wetjlone 
(novaculite) \ as fuggefted by the authors of the Gottingifche 
Gelehrte An%eigen y when this ftone has again been brought 
into notice -f , 

A. 

On infpe&ing with a microfcope the homogeneous or 
Integrant parts of which this elaftic ftone is aggregated, 
and which may be eafily feparated by compreflure or leviga- 
tion, I found them all alike: that is, they were all flat, 
Jongifh plates or fcales, perfe&ly clear and pellucid. All 
their difference confifted in the variety of their outlines ; fome 
truncated more fharply ; others more obtufely ; others 
longer, but very thin ; while others were broader and Alert- 
er; but moft of them I perceived on one or both Tides no- 
tably finuated. I am inclined to think, that the elafticity 
of this foflil originates folely from the form of its aggrega-* 
tion. For, as may be diftinctly feen at the firft glance in 
the entire ftone, all thofe longifh lamellae afe interwoven 


* Libr. IV. ad annum >630. pag. 354. £dit. 


in 


f Of the year 1784. Number an. 
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in one fingle direction, and implicated in fuch a manner, 
that each junction refembles a vertebra, or hinge. With 
this idea alfo correfponds the particular kind of the flexibi-* 
lity of the ftone, which is not tough or coriaceous. For, 
if the ftone be held upright and fhaken, it vibrates with 
fome noife to and fro ; but as foon as its agitation is difi* 
continued, its parts conjoin again firmly by a force like a 
fpting. 




.1 






I now proceed to its chemical analyfis, 


. 


a) As, pn triturating, I found the particles of the ftone 
extremely hard, which was indeed previoufly afeertained by 
its faculty of cutting glafs with eafe, and of ftriking fire 
with fteel, I endeavoured to facilitate its decompofition by 
previous mechanical comminution. 

To efFecft this, I fubje&ed one hundred grains to red-heat, 
and quenched them in cold water ; but I obierved, that by 
this neither their weight nor their hardnefs had decreafed. 
They \vere then reduced to an impalpable powder in an 
agate mortar, mixed with four parts of dried carbonated foda, 
and ignited under the muffle in a porcelain-faucer, during 
fix hours, in a moderate degree of heat ; by which the mix- 
ture only conglutinated, without adlual fufion. The ig-? 
nited mafs was pulverized with water, fuper-faturated with 
muriatic acid, digefted and filtered. A quantity of very 
lopfe ftliceous earthy to the weight of 9 6f grains, remained 
on the filter. 



h) The feparated muriatic fluid was treated with Prufiian 
alkali; and the blue precipitate, thence arifing, ignited. 

* It 
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It weighed one grain ; of which, however, only £ grain 
can be reckoned as oxyd of iron, entering into the ioo 
grains of the decompofed foflil. 

c ) At laft, by faturating the folution with carbonated pot- 
afh, a tender earth was thrown down; which, after walh- 
ing, drying, and ignition, weighed 2 1 grains ; and, examin- 
ed by means of fulphuric acid, was found to be aluminous 
earth . 

Confequently, hundred parts of elaftic quarz> from Brafd 
have yielded : 

Si lex . . . . . 96,50 

Alumine . . . . 2,50 

Oxyd of iron . . . 0,50 

99 ) 5 ° 

r • ' a ; Tr. ... . 

There are fometimes very fmall blackifli grains, like 
points, mingled with this ftone. As thefe probably are 
garnets, or cryftals of horn-blende, it feems that the portion 
of iron and alumine difeovered in the foffil chiefly proceeds 
from them. 
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CHEMICAL EXAMINATION 

OF THE 

GLASS-STONE (Hyalite), 

From Daiiphiny*. 


AS the term Short was formerly ufed in too vaguer 
fenfe \ to remedy this uncertainty, it has been found necef- 
fary to confine itsmineralogical fignification within narrower 
limits. On this confideration, the foflil here treated of, 
which Rome cle V IJle has firft introduced into public notice, 
by the name, Schorl transparent , lenticulaire , but which 
has fince become more known by that of Violet-Schorl, could 
no longer be ranked under that head. Werner , therefore, 
has clafled it as a diftindf fpecies, and given it^ the name, 
Thumerjlone. But it alfo has got other names, fuch as, 
Glafs-ftone , or Haylite , Pfeudo-Jkorl , Glafs-Jhorl , QiJ'annite. 

n 

It was, for the firft time, difcovered in Dauphiny , chiefly 
at Bourg d 9 Oijans near Allemont ; partly upon a blackifh- 
grey horn-blende-ftate, partly in the clefts of a greenifh-grey 
gneifs, already fomewhat foftened by decay, where ic 
is accompanied by quarz, amianth, and cryftallized actino- 
lite. Moft of its cryftals are upright, and their leading 
figure is very comprefled rhomboidal parallelopipedons or 


1 * See Magazin fiir Die Naturkunde Helvetiens. I. B. 1787. 
pag. 180. 


414 XLIII. Chemical Examination of 

\ 

flat rhomboidal tables, fharply truncated, and of a fine ftri- 
ated furface. The colour of the purer tranflucid cryftals 
is a faint artlethyftine-red, which in the lefs bright cryftals 
changes to the white-grey. f 

Glafs-ftofte, or hyalite , is alfo found in the Pyrenees at 
Bareges^ and other places ; but not in fuch clear and large 
cryftals as that ofDauphiny. 

The third place where this fofiil occurs is the mine Nik * 
las , at Thum , near Ehrenfriesderdorf in Saxony 5 where it 
is rarely met with in a cryftallized ftate, but moftly in fe^ 
parate, maffive, teftaceous pieces. 

Befidesthefe, I have likewife found it in a fpecimenof na- 
tive filver, from Kongsherg y preferved in the inftrudlive 
collection of Mr. Siegfried at Berlin. 


a) Giafs-ftone, treated upon charcoal before the blow- 
pipe, foams much as foon as it becomes red-hot, and readi- 
ly melts into a black, fhining, opake bead. This pheno- 
menon, along with the great difference of its external cha- 
racters, affords a fufficient ground to feparate the hyalite 
from /Loris, with which it has been confounded. The true 
Jhorls , indeed, likewife fufe upon charcoal ; however, firjl y 
their fufion is not accompanied by a brifk effervefcence, but 
rather by a languid fwelling ; fecondly , a much ftronger 
and more lafting heat is required, to make pure ftiorls run 
into a globule equally fufed in all its parts ; and, thirdly , 


+ Puller deferiptions of its external characters are found in the 
later mineijalogical elementary books, among which descriptions, 
that given by EJlner is the moft complete. See his Mineralogy . 
II. B. I. Abth. S. 258. 


Hyalite froin Dauphiny. 41 j 

> V 

moft fpedes of fhorls, if not all, lofe their colour by the 
fire ; whereas the cleareft and leaft coloured fragments of 
that foflil yield a completely black vitreous bead. In this 
refpeft, hyalite agrees more with horn-blende *. 

b) To difeover the conftituent parts of hyalite, I chofe 
that from Dauphiny, firft mentioned. One hundred and ftxty 
grains of the pureft cryftals, broken off from feveral drufes 
(regular cryftalline groupes), were ignited for one hour in a 
porcelain-pot, at a degree of heat not intenfe enough to 
fufe them. Their weight, colour, figure, and hardnefs, 
continued unimpaired. Only three grains were loft during 
trituration. 

c) Thefe 157 grains of the pulverized ftone, mixed with 
three times their weight of exficcated foda, were expofed 
for three hours to a gentle red-heat, in a procelain pot. Af- 
ter cooling, they were found conglutinated into a blueifh-' 
grey, compact, hard, finely porous mafs, readily feparable 
from the fides of the veffel. When finely ground* covered 
with water, and fuper-faturated with muriatic acid, the mix- 
ture acquired a gelatinous confidence, and a dirty brown 
colour. On diluting it with more water, and digefting it, 
oxygenated muriatic acid gas was extricated, and the brown 
colour difappeared 5 the fluid, fuperincumbent ontheundif* 
folved, white, flimy earth, being clear and of a gold-yellow. 
This earth, after decanting the liquor, was digefted anew 
with muriatic acid y then feparated by filtration, wafhed, and 
ftrengly ignited. It weighed 79 grains, and was filiceouz 
earth . 

d) To obtain firft of all the metallic part of the folution, 

I gradually dropped Pruflian alkali into it, as long as any 


♦ On the habitudes of this fo(ftl in pofcelain-fire, fee Eflay I, 
No. 

' precipitation 
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precipitation would enfue. The deep-blue precipitate, thus 
procured, weighed 6 \\ grains, upon wafhing and drying ; 
but, when ftrongly ignited, there remained only 28 grains, 
which confifted of black oxyd of iron , obeying the magnet. 
From thefe muft be fubtra£ted the portion of iron retained 
by the fait employed ; and hence, (from the refult of ano- 
ther efTay, made on purpole with a portion of P ruffian alkali' 
of the fame preparation) only 15 grains of that metal are 
left to be put in the account as a conftituent part of the 
foffil. 

e ) The amethyftine red colour of the 1 rough cryftals, and 
the blueiffi colour of the mafs fuled with foda, but ftill more 
the vapours of oxygenated muriatic acid emitted during the 
folution, fhewed that manganefe , as well as iron, was pre- 
fent in this inftance. For this reafon, I ignited thofe 28 
grains of oxyded iron (^), adding 10 drachms of nitre; and 
when this laft had been for a while in red fufion, I poured 
it off from the iron that lay at the bottom of the crucible 
upon a marble flab. When fixed again, the nitre appear- 
ed of an emerald-green. Thrown into water, it foon 
diffolved, tinging the liquid of an amethyftine-red ; and, 
when this colour had vanifhed, manganefe fell down in 
light-brown, loofe flakes, weighing i~ grain. But, on be- 
ing farther tried, it was found to be ftill mixed with iron. 

f) I next began to examine the diffolved earths. — By the 
perfeft and ready fufion of hyalite alone, and without addi- 
tion, I was induced to fufpetft in it a confiderable proportion 
of calcareous earth; but neither oxalic acid alone, nor 
oxalat of pot-afli, produced any turbidnefs or precipitate. 
However, as the fequel has {hewn, lime was, neverthelcfs, 
prefent. This fa£t may ferve as a caution, that even the very 
beft re-agents ought not to bc'always trufted to with unli- 
mited confidence- 

. ,1 
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Carbonated pot-afh was now employed to precipitate the 
earth contained in the folution. It fell down, white, and 
of a loofe form ; and weighed 91 grains after wafhing and 
deficcation in a low heat. The fluid filtered off, together 
with the waflhings, were entirely evaporated, and the re- 
maining dry faline mafs re-diffolved with a little water. By 
this management i£ grain of a granular earth was {fill left, 
which I added to the preceding 91. 

g) Upon thefe 92 \ grains of earth I affufed one ounce 
and a half of diftilled vinegar, concentrated by freezing, 
leaving the whole Handing for 12 hours. A feeble, but 
lafting effervefcence took place. The acetic folution being 
decanted, another frefh ounce of acetic acid was affufed 

\ 

upon the fedimenfc', and, alter 12 hours, it was expofed to 
a moderate temperature. When, after 48 hours, the fubtle 
earth, which gave the folution ^n opaline appearance, had 
fubfided, I collected it upon the filter ; walked, dried, and ig- 
nited it. It weighed then 41^ grains. At this time the acetic 
folution yielded a white precipitate, by uncombined as well 
as by neutralized oxalic acid. But, as from this aione no 
certain conclufion could be made as to the prefence of lime, 
I added to that fluid fucceflive portions of fulphnric acid, till 
the white granular precipitate ceafed to fall dowii. The 
mixture, a little evaporated and filtered, left fulphat of lime* 
behind, which, after ignition, weighed 38 grains. 

1 b) The liquor, filtered off from this laft, was combined 
with cauftic ammoniac. Aluminous earth fell down, weigh- 
ing 2§ grains when ignited. The remainder of the folution 
afforded ftill fome felenite, on evaporation to drynefs ; 
which, ignited, left two grains, and was added to the pre- 
ceding 38 grains (, g ). 

t E i) In 
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i) In order to decompofe the felenite, I boiled it during a 
quarter of an hour with a folution of carbonated pot-afh, in 
fuch a proportion as made the alkali predominate. The 
earth left behind weighed 26f grains, after wafhing and 
torrefa&ion •, and proved, upon trial, to be a highly pure 
carbonat of lime. Therefore, fince nine parts of crude 
calcareous earth afford by ignition five parts of burnt or 
quick-lime, the above-mentioned grains are eqy^il to In- 
grains of calcareous earthy freed from water and carbonic 
acid. 

k) Thofe 41 J grains of earth (^), together with the 2§ 
grains (h) y which I took for alumine, were combined with 
three drachms of concentrated fulphuric acid, and then di- 
luted with fome water. The mixture exhibited a pleafmg 
rofe-colour \ but which, on infpiflating the fluid almoft to 
drynefs, paffed into a light blue : fhewing thus the prefence 
of a fmall trace of manganefe . On being re-diflolved in. 
water, it yet depofited fome filiceous earthy weighing 31 - 
grains, after ignition. JBy fubtradfing thefe from the fore- 
going 44 grains, that were held in folution by the fulphuric 
acid here employed, .the quantity of aluminous earth found 
in the foflil is reduced to 40J grains. 

/) To be allured that this ingredient is pure alumine, un- 
accompanied by magnefia, I heated the folution to the de* 
gree of boiling, and gradually faturated it with elutriated 
chalk, until it effervefced no more; and no acid could be ob- 
Terved to predominate. After gentle boiling for half an 
hour, I filtered the fluid, reduced its quantity by evapora- 
tion, and feparated the felenite which yet appeared. How- 
ever, no fign of fulphatcd magnefia could be perceived in 
the folution, either by the tafte or by re-agents. 


Thus 
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Thus the decompofed 157 grains of hyalite , from Dauph- 
iny, have yielded : 


Si lex . ... • c ) ■- • 79 ? 

h) . • 3 | j 

Alumim . 

ZzW /) 

of iron, including 

that of manganefe d) ; 15 


Lofs 


82.75 

4°, 2 5 

14.75 


i5 2 »75 
• 4,25 


157 


Wherefore, an hundred parts contain : 


Silex . . 52,7 

Alumine 25,6 

Lime 9,4 

Oxyd of iron and manganefe . 9,6 


97,3 
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XLIV. 


CHEMICAL EXAMINATION 



OF 


CHRYSO PRASE, 


And its concomitant Green Earth *. 

Ct HRYSOP RASE is a natural produft, hitherto exclu- 

lively of Silefia, chiefly found near the village Kojemiitz, m 

the Principality of Munjierberg \ where it occurs in the 

clefts and disjunctions of a foft Terpentine rock, together 

with quarz, horndone, chalcedony, opal, afbed, talc, 

( magnefia ) and various other fpecies of earths f. 

\ ' 

Aiithors are not agreed in dating the condi tuent parts of 
chryfoprafe. Their opinions chiefly differ with rcfpeCt to 
the principle that produces the green colour of this done : 
fome aferibing it to iron, others to cobalt, and fome again 
to copper. 


<$) Some feleCted, pure pieces of chryfoprafe were heated 


Lehmann's Phyjisch-chemifcben Schriften— and Gerhard's Beytragen 
zur Chemie, and Gcschich'te des Mjneralreichs j as alfo in his 
Grundrifs des Miner alsyjiems. 


FIRST SECTION. 



Analyfis of Chryfoprafe. 


to redngfs, and quenched in water. Their colour was 


* See Bcob . u. Entd . a . d . Naturkunde. 2 B. % St. Berlin. 1788. 

p. 17. 




f A more circumflantial account of the natural hiftory and bed 
of chryfoprafe, and the (tones that accompany it, is given in 


hereby 
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hereby changed to a blueifh-grev ; and, by a fecond torre- 
fadlion and quenching, into a blueifh-white. The ftone 
loft i~ per cent . by the ignition, and became fo Toft, that .it 
admitted of being eafily ground to a very fubtle powder. 

Three hundred grains of this powder, mixed with twice 
their weight of dry carbonated foda, were fubje&ed to a 
low red-heat for fome hours, in a veffel made of porcelain- 
clay. The mafs was then powdered while yet warm, and 
digefted with water. The folution acquired a dirty brownifh 
colour, and left, upon filtration, a grey-yellow refidue of 
44 grains when edulcorated and dried. It paffed colourlefs 
through the filter, and by figuration with muriatic acid, it 
yielded a copious precipitate ; which, collected, wafhed, 
dried, and ignited, confifted of 2681 grains of fill ceous earth. 

b ) Upon the 44 grains of refidue, that were feparated on 
difiolving the ignited mafs in water (#), introduced into a 
retort, I poured eight times their weight of nitro-jfhuriatic 
acid, and digefted them together. This done, I abftracted 
the greateft part of the acid, and what had diftilled over I 
returned upon the contents of the retort ; digefted it once 
more, and then filtered -the whole. There remained on the 
paper a white, loofe filiceous earthy weighing 20^ grains 
upon ignition. 

r) To the filtered folution I added cauftic ammoniac in 
excefs. Its colour, which before was of a dilute green, 
turned blueifh; and a little brownifh matter fell down in the 
form of flime. Upon this precipitate nitric acid was afi- 
fufed in a fmall retort, and again diftilled off from it. This 
affuflion and abft ration 'were repeated twice more j and, at 
laft, the retort was ftrongly heated to rednefs upon char- 
coal. The refidue I then diflolved in weakened nitric 
• acid. A brown oxyd of iron remained, amounting to \ 

E e 3 grain, 
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grain, which, diffolved in muriatic acid, afforded, with 
Pruflian alkali, a deep blue ; and, with tin&ure of galls, an 
ink-black precipitate. Whence this portion of iron, as it 
is fo fmall, can have no ihare in producing the green colour 
of chryfoprafe. 

r From the nitric lolution, cleared from iron, carbonated 
ammoniac precipitated \ grain of loofe aluminous earthy 
weighed in the dry ftate ; but for which, in the ignited 
hate, only | grain can be reckoned. 

a . . * , • / • i < 

No trace appeared of magnefian earth. 

.1 

d) Thefolution, fupcr-fatuated with cauftic ammoniac (c)> 
was tried for lirne; and with this view combined with car- 
bonated foda. The precipitate produced was carhonat of 
lifoe. Upon deficcation, it weighed 4! grains, which de- 
note 2} grains of calcareous earthy in the ignited ftate. 

i.. ■ 

4 

e) The fluid, from which this lime had been feparated, 
hill preferved its'blueifh colour (r), and yielded no precipi- 
tate, either with acids or with alkalis. For this reafon, it 
was diflilled to drynefs. There remained in the retort a 
yellowifli faline mafs, which again made a green folution 
with water. When this folution had been combined with 
mild pot-afh, it deposited only a flight portion of a white- 
greenifh earth ; the remainder would not precipitate, not- 
withuanding alhmy endeavours: therefore, I dropped into 
the mixture as much nitric acid as was neceffary to re-dif- 
folve the precipitate, and treated it with pruiliat of pot- 
afh, until the whole was feparated. The colledted, wafhed, 
and dried precipitate had a fea-green colour, and weighed 
17 grains. 

f) In this precipitate, therefore, that conftituent part of 
chryfoprafe was contained, on which its green colour de- 
pends. 


1 


and its zoncomitard green Earth . 


4^3 


pends. — What then is this conftituent part? Certainly not 
iron ; for this, by its nature, will never diffolve in cauftfo 
ammoniac, nor ever produce with it a bluecolour> Bcfides, 
it would have been precipitated of a deep blue, by the Prufl* 
lian alkali, with which it was tried (c); and, laftly, the 
oxyd of iron, of which there exifts only a very flight por- 
tion in the chryfoprafe, had already before been feparated (r). 
Neither can it be faid, that copper forms any part of that 
precipitate. This metal does indeed diffolve of a blue co- 
lour, in ammoniac* as does the above-mentioned precipi- 
tate; but as this property does not exclufively belong to 
copper alone, no decifive eonclufion can be deduced merely 
from this circumftance. Moreover, the bright aqua-marine 
colour of this precipitate, produced by means of pntfiiated 
pot-afh, has abfolutely nothing in common with the red- 
brown colour, with which copper always prefents itfelf, 
when thrown down from any folveut by that precipitant. 


But the moft convincing proof of the total abfence of 
copper in this inftance was afforded by the following ex- 
periment : I expofed the 17 grains of the gr^enifli precipi- 
tate (e) to red-heat, in a crucible, and fubjecled the black- 
brown refidue, which weighed feven grains, to vigorous 
digeflion in nitric acid. By this treatment, a flight quan- 
tity of iron, originating from the P ruffian alkali employed 
for the precipitation, was depofited ; and ail the remainder 
afforded a green folution with nitric acid. This I difrri- 
buted into two phials ; putting into the one a piece of po~ 
lifhed iron, and into the other a flick of zinc. But in nei- 
ther of them, both fo. the cold or heated, could the leaft indi- 
cation of copper be obferved. 

c \t , :r ■■ . , „• / 

g ) After I was thus fully certain that no copper was 
prefent, I could not account for this conftituent part of 
chryfoprafe, otherwife than by taking it for oxyded nickel, 

e e 4 This 
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This conclufion was corroborated by all the phenomena 
above-mentioned, which wholly refembled thofe of other 
experiments which I made, by way of trial, with an oxyd, 
prepared from the utmofi: pure reguline nickel. 

Being accuftomed to repeat thofe experiments, which lead 
to new difeoveries, in order to fecure myfelf, by the agree- 
ment of the refults, again ft accidental miftakes, I fubjedted 
another quantity of chryfoprafe to analyns. 

The blue folution of oxyd of nickel in ammoniac, which 
I then obtained, I diftilled to drynefs from a retort j after 
which, I roafted the refidue with wax, in a gentle heat, 
and tried to reduce it to the reguline ftate upon charcoal, by 
means of borax and fufible phofphoric fait. The redudtion 
fucceeded with either flux ; but it required to be ftrongly 
aflifted by the blow-pipe. While reducing with borax, the 
metal would not eafily run into a button ; but, with the 
phofphoric fait, it proved lomewhat more fufible, and 
yielded a white-grey bead, that exhibited a fhining polyhe- 
dral furface, and a finely grained fradture. 

Thefe metallic buttons were too few to admit of a farther 
examination. For this reafon, I endeavoured to procure 
more of them, which I effe&ed by decompofing the green 
earth of chryfoprafe, deferibed in the following fedtion y 
and the third fedtion will fhew, that thofe feven grains of 
the precipitate obtained by Prufiian alkali, and ignited (f), 
denote 2 j grains of metallic nickel ; or three grains of pure 
oxyd of nickel^ when heated to rednefs. 

Whence the conftituent parts, produced from the 300 
grains of chryfoprafe decompofed, are : 

Si lex 


J 


and its concomitant green Earth . 


4 2 5 


Silex . . . . a) . 

. . . . b) . . 

2681) 

20 u • 

288,50 grs. 

Alumine ... c) . . , 


0,25 

Lime . . . . d) 

. 

2,50 

Oxyd of iron . . c) 

. 

0,25 

Qxyd of nickel . g) 

Lofs, which the chryfoprafe differs by 
ignition, and chiefly confifts of par- 

3 

294,50 

tides of water . . . , 

• • • °) 

5,50 


3 °o 

With this proportion of the conflituent parts of chryfo- 
prafe, the refults of feveral of my experiments agree pretty 
well. Yet I readily admit, that, on repeating fuch experi- 
ments, fome fmali differences may take place, efpecially in 
the portions of iron and nickel, fince the green colour of 
this foffil fo often varies. In like manner, I have fometimes 
difcovered more fenfible indications of magnefian earth, 
though never amounting to more than per cent. 

SECOND SECTION. 

Analyjis of the Green Earth of Chryfoprafe. 

a ) Among the varieties of the glittering, fattilh, green 
earth, that fometimes accompanies chryfoprafe, I fele&ed 
that for the prefent enquiry, which by its uniform apple- 
green colour is diftinguifhed from the others, as the mod 
pure and lead contaminated with heterogeneous matters. 
Upon three hundred grains of this, put in a retort, I poured 
four times their weight of an aqua regia , compofed of three 
parts of muriatic, and one of nitric acid, and at firft di- 
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gelled them for a while. The adlion of the acid upon the 
earth was attended with an extrication of yellow ifh va- 
pours. That portion of the acid which pafled over was 
poured back into the retort, with the addition of one part; 
of freflh nitric acid > and, • after a fecond digeflion, didi-lled 
off to moderate drynefs. The remaining mafs, whole green 
colour was now changed into a yellow, was again digefled 
with the acid that had been abitracled, and next feparated 
by filtering from the indiffolvable refidue. 

b ) This refidue, which refilled the attack of the digefting 
acid, confided of a very tender, loofe, dazzling-white, and 
gWitznng filiceous earthy that weighed 105 grains after de- 
fecation in a red-heat. I mingled and ignited it with 210 
grains of carbonated pot-afh ; upon which I triturated the 
mafs with water, fuper-faturated it with nitric acid, digefle^J 
and filtered it. In the fluid that paffed through the paper 
nothing could be found, except one grain of filex. 

c ) The folution, feparated from the filex (tf), had a green 
colour. It was combined with carbonat of pot~?ih, and 
the precipitate produced was edulcorated and dried in the 
air. This precipitate had a pale green colour, like the 
crude earth, and weighed 280 grains. By way of previous 
examination, I diffolved one fifth part of it in muriatic acid, 
and tried the folution, which again exhibited its original 
green colour, in the following manner : 

*) Ammoniac threw down a white green precipitate, 
which, on adding more ammoniac, in part re-diflolved, 
and produced a blue tin&ure. 

0 ) By means of prujfiatcd pot-ajh , a copious fea- 
green precipitate, inclining to blue, fell down, 

7) Tinfture 


and its concomitant green Earth. 427 

y) 'Tinffure of nut-galls produced a faint ink-colour. 

$) With alkaline fulphuret there arofe a blackifh 
precipitate. 

s) In the remainder of that fifth part of the muriatic 
folution I immerfed a poli/hed iron , which became tar- 
nifhed, of a grey colour; but no fign of copper, either 
in a cold or a warm temperature, appeared. 

d) The other four-fifth parts of the green precipitate (c), 
which now contained one half ounce of rough earth of 
chryfoprafe, cleared from filex, were difl'olved in nitric acid, 
and treated with an over-proportion of carbonated ammo- 
niac, Shaking it feveral times. The fupernatant blue folu- 
tion was decanted on the next day from the refidue ; and to 
this laft frefh portions of ammoniac were repeatedly added, 
till it ceafed to afford a blue tindture, that could beobferved. 

e) The refidue, left after the extra&ion by ammoniac, 
was a loofe white-grey earth, weighing 85 grains when 
dried in the air. It was difl'olved by digeftion in nitro- 
muriatic acid, and treated with cauftic ammoniac, until no- 
thing more fell down. The light-brown precipitate then 
obtained was heated to rednefs ; after which it weighed 26 
grains. Nitric acid was next afFufed upon it in a retort, and 
again abftra&ed by diftillation ; and this abftra&ion and 
digeftion were repeated twice more. I then urged the fire 
of the coals fo as to redden the retort, powdered the cal- 
cined refidue, difl'olved it in dilute nitric acid, and threw it 
upon the filter. There remained a red oxyd of iron , which, 
dried and deflagrated with wax, was attra&ed by the mag- 
net, and weighed eleven grains. 


/) The 
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f) The 15 grains which yet remained in the folution 
after the reparation of thefe 11 grains of iron (*?), were pre- 
cipitated by mild foda, deficcated in the air, and extracted 
in the cold by diftilled vinegar. This attacked it with 
effervefcence ; but, when again filtered off, and treated with 
carbonated foda, it depofited, without any effervefcence, a 
loofe earth, which after ignition weighed three grains; and, 
being tried with fulphuric acid, proved to be inagnefia. The 
remaining earth, now reduced to 12 grains, when calculated 

the ignited ftate, was alumine . 

• 1 ^ 

g) There (till remained that fluid (<?), from which the iron, 
and the magnefian and aluminous earths were precipitated 
by cauftic ammoniac. It was warmed, and combined with 
caibonat of foda, which precipitated i| grain of crude cal- 
careous earth , for which, to avoid fmall fractional parts, I 
put one grain of burnt lime in the account. 

h ) I now return to the blue extraction, prepared with 
carbonated ammoniac (d). I diftilled it, together with the 
water employed for lixiviating the refidue, from a retort, 
zdmoft to drynefs. The refidue I foftened with water, and 
found, that, upon filtration, it left feven grains of a pulveru- 
lent ifabella-coloured earth; which, by ignition, loft one 
half of its weight, yet continued unchanged in colour. — 
W hen previoufly diflolved in nitric acid, it was thrown 
down of a white-yellow by alkalis, of a pale olive by 
pruffiat$d pot-afh, and of a light-brown by arfenical alka- 
line fulphuret ; but by the tinClure of galls it would not at 
all precipitate. On this account I confidered it as an im-. 
pure ox yd of nickel. 

i) As no ammoniac any longer predominated ip the 
fluid which had been filtered off from the ifabella-coloured 
earth ( h ), it had again a bright grafs-green colour. I now 

endeavoured 
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endeavoured to feparate the fubftance which it held in fo- 
lution, by adding alkaline falts. — Yet I could not com- 
pletely fucceed 5 and, notwithftanding that I watched the 
moft exadt point of faturation, this middle (or earthy) fa- 
line liquor ftill retained part of that fubftance in a diflolved 
ftate. The greateft portion of the precipitate I firft 
obtained by means of mild ammoniac 3 and when this 
had been feparated, mild pot-afh threw down another por- 
tion. The precipitate, collected, wafhed, and dried ill 
the air, had a pale, whitifh-green colour, and weighed 50 
grains. 

k) Thirty grains of this precipitate were ignited for §• an 
hour 3 whereby its whitifh green was altered to a grey- 
green : and it loft half of its weight. Thofe 50 grains, 
therefore, muft be eftimated at 25 grains of ignited oxyd of 
nickel . In this inftance I did not perceive that fort of ex- 
crefcence which ufually takes place when oxyds of nickel, 
procured from ores of that metal, are expofed to fire 3 per- v 
haps, became no portion of arfenic, by the efcape of which 
thofe delicate ramifications are probably produced, was 
here prefent. ' ( 

/ ) Since neither acids nor alkalis would precipitate any 
thing from the remainder of the fluid above mentioned (i) y 
it now only remained to apply prufliat of pot-afh. This 
ftill precipitated a confiderable quantity of a pale fea-green 
earth; which, upon wafhing and ignition, became granu- 
lar, affirmed a brown colour, and weighed 2r grains. 
This quantity, calculated after the manner to be explained 
in the third fedlion, indicates 9 grains of ignited, pure oxyd 
of nickel . 

\ 

Therefore, the conftituent parts contained in half an 
wnce of that variety of the green-earth of chryfoprafe , which 

had 
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had been employed for this inveftigation, are the follow- 
ing : 


Sihx (fince 105 grains were! 




obtained from 300 > 
grains of that earth) J 

i) 

• • 

. 84 grains 

Alumine . 

f) 

. - . 

. 12 

Magnefia 

f) 

. 

• 3 

Lime . 

g) 

. 

1 

Oxyd of iron 

0 

. 

. 11 

Oxyd of nickel . . . 

h) 

3f l 




‘*) 

0 

25 
9 J 

• 37 ) 5 o 

• • • • • 


• 



148,50 

Lofs, very nearly approaching that') 



which the rough earth of chryfo 
prafe fufrers by red-heat 


• • 

• 9 r > 5 ° 
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THIRD SECTION. 

• v , 

Clofer Examination of the Portion of Nickel con- 
tained in Chryfoprafe > and its concomitant 
Green-earth . 

In order to examine more accurately the whitifli-green 
metallic oxyd that enters into chryfoprafe, as well as its 
concomitant green- earth, I procured another quantity of 
it, by repeated decompofitions of thofe two fubftances, per- 
formed in the manner before deferibed. This I fubjedled 
to the following experiments. 

a) Treated with ammoniac , it foon diflolved, and yielded 
a pure blue tin&ure, though lefs faturated than that which is 

af- 


* 
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-■'ifbrded by the folution of copper in ammoniac, made with 
the fame proportion of thefe refpe&ive ingredients. If nitric 
acid be affufed in a quantity a little beyond what is neceflary 
to fi turfite the ammoniac, the folution appears of a light 

grafs green. 

b) It entirely diffolved, and with effervefcence, in ful- 

fkuric acid . , It likewife gave with this a green folution ; 

from which 

a) Carbonated pot-aJJj precipitated that oxyd of a 
whitifh-green. 

p) P ruffian alkali of the fame, but fomewhat darker 
colour. 

y) Tinfture of galls produced no change' nor turbid- 
nefs in the folution. 

<£) Arfeniated alkaline fulphuret threw down a great 
quantity of a black-brown precipitate ; but of which 

5) Neither on polijhed iron , nor on zhzc, any thing 
of a metallic nature would depofit ; the folution pro- 
ducing only fome weak, grey fpots on thefe metals. 

£) By expofure to open air, this folution {hot into 
clear, emerald-green, rhomboidal cryftals of fulphated 
nickel , which, by roafting, crumbled into a white- 
greenifh powder. 

c) The green oxyd of nickel, tried upon charcoal, 
with a blow pipe, {hewed the following appearances 

a.) Ignited by itfelf, it became violet \ but {hewed 
no difpofition to fufe. 

1 4 With 
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0 ) With £0/77,*, alii Red by a continued ftream of 
air from the blow-pipe, it fufed, and was partially re- 
duced to a white-grey metallic rnafs \ but which would 
not run into one lingle button* 

• . - ) ' - * ■ 

7) Pholphated alkali like wife reduced it to the regu- 
line ftate, at the fame time that it more readily united 
into one bead. The glafs globule exhibited, during 
the action of heat, a garnet-red, but, after refrige- 
ration, a hyacinthine colour. 

d) I now attempted its redu£tion in the crucible. W ith 
this defign, I introduced the 15 grains of metallic oxyd, 
remaining after ignition from thofe 30 grains mentioned 
(2 Se£t. ^), into a crucible, previoufly mixed with the fame 
quantity of refin, and three times that of calcined borax, and 
covered the whole with common fait. The veflel was 
then conveyed to the melting-furnace, and the fire managed 
in about the fame manner as on allaying copper. After 
cooling, the infide of the crucible was found lined 
with a thin glazing, on fome places of the upper part, of a 
green, but on the lower one, of a bright hyacinthine co- 
lour. The mafs itfelf fufed well ; and, on breaking 
the veflel, there was found, under the colourlefs faline 
cover, a tranfparent light-brown glafs, and, between this, 
a metallic button. This, however, being refra&ory, 
had not run into a compa£l mafs, but was only con- 
glutinated, confifting of feparate, fmall, loofely-coherent 
globules. 

This metal had a perfect metallic luftre, and a grey 
colour, verging to the red When freed by elutriation 
from the adhering fcoria, it weighed 9! grains. But as 
here and there fome minute grains were flicking to the 
fragments of the crucible, not eafily feparable, I may pro- 
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perly eftimate them at £ grain ; wherefore the weight of 
the metallic nickel is determined at 10 grains. 

a) The magnet has attradied thefe metallic grains 
with fuch rapidity, that, on its approach, the whole 
quantity adhered to it in an inftant ; and not one (in- 
gle globule remained behind, 

0 ) One grain of them by weight afforded, with 
fulphurit acid , aflifted by heat, a grafs-green folution ; 
from which 

y ) Ammoniac again precipitated the metallic part, of 
a bright whitilh-green ; but, on being affufed in greater 
quantity* it foon re-diffolved it clearly, and of a fky- 
blue colour; 

£) Five grains of this reduced nickel, diffolved in 
nitric acid , and thrown down by PruJJian alkali , then 
edulcorated and dried, gave a fea-green precipitate ; 
which, expofed to red-heat, left 1 5 grains of a granu- 
lar refidue, wholly attra&ible by the magnet. 

e) Thofe metallic grains urged by the flame upon 
charcoal, before the blow-pipe, exhibited no difpofition 
to melt, or fufe, but turned to a greeni(h oxyd. 

£ ) When fufed with borax, they likewife would not 
feadily enter into fufion. The glafs of borax turned 
a(h-grey and opake 3 and the metal remained in it im 
a divided date, 

*j) But with fufible phofphcric fait they melted pretty 
foon into one fingle bead, of a polyhedral furface. 
The glafs globule* which, during the adtion of heat, 
f f was 
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was of a deep garnet-red, became tranfparent after 
cooling, and aflumed a fine hyacinth colour. 

^)Notwithftanding that all thefe fa&s, taken together, fuf- 
ficiently denionftrate that the conftitlient part of chryfo- 
prafe, from which its peculiar green colour arifes, is a 
true oxyd of nickel ; yet I have, for the fake of fuperabundant 
evidence, made other experiments with an oxyd of nickel, 
which I prepared by the following method. 

A portion of ore of nickel , from the pit Konig David , on 
the Sauberg , at Annaberg , was coarfely pounded, the pureft 
pieces fele&ed, converted into a grofs powder, and roafted 
in ./hallow pots, as long as any arfenical vapour exhaled.' 
The powdered ore acquired, by this, a dirty green colour, 
and vegetated, in part, into ramified figures. This oxyd of 
nickel I reduced with black flux, and obtained a yellowifh- 
yyhite, brittle, metallic button, of eafy fufion. This, being 
once more calcined, was digefted in a retort, with an equal 
quantity of ftrong fulphuric acid ; after which the acid was 
again diftilled over to drynefs, and the refidue re-diffolved 
in water, and filtered. At the beginning, the fplution de- 
pofited fmall cryftais of arfenic \ and when thefe had been 
removed, the fulphated .nickel fhot into beautiful, deep- 
green, rhomboidal c,ryftals. This vitriol of nickel I again 
diflolved in water, and precipitated ifiUy means of carbonated 
pot-afh. Upon the oxyd of nickel thus obtained, when 
wafhcd, dried, and pulverized, ammoniac was affufed. 
This lafl foon extra&ed a fine blue tindlure, which, fil- 
tered off from the refidue, was faturated with nitric acid ; 
and, by means of mild pot-afh, all the whitifh-green earth 
which it would yield was precipitated from it* 

With this oxyd of nickel, extracted in this way from its 
ore, I have inftituted various experiments, for the fake of 

trial ; 
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trial ; which* to avoid prolixity, I {hall not particu- 
larly enumerate. I will* therefore, only ftate, that this 
oxyd, as to the effential phenomena, has perfectly agreed \ 
with that extracted from chryfoprafe. 

f) Thofe who defire information refpe£ling the habi- 
tudes of nickel in general, I refer to the valuable treatife of 
Bergmann * on that metal ; 'where he relates his experiments, 
made with unwearied patience, for the purpofe of extract- 
ing the regulus of nickel, in a ftate of purity, from its ores* 
in which it is conftantly accompanied by foreign metallic 
lubftances, The difficulties which take place in thofe pro 
cefles, I have found confirmed by my own experiments : 
but I think the beft method of obtaining the reguline part 
of nickel is that defcribed above 3 namely, by means of 
ammoniac : yet the product becomes fomewhat expenfive. 

In the chryfoprafe, on the contrary, the oxyd of nickel is 
not mixed with other metallic matters, a very flight portion of 
iron excepted ; and fince the procefs which I have there given 
likewife ferves to feparate this inconfiderable ferruginous 
ingredient, we may fafely confider the metallic nickel , pro- 
duced from chryfoprafe, or its accompanying green earth, 
to exift in the ftate of the utmoft pojfible purity . 

g) To this afTertion, however, it may, perhaps, be ob- 
jected, that the nickel obtained in that way ftill obeys the 
magnet, and, therefore, yet contains fome iron. But has it 
as yet been unqueftionably proved, that iron alone is fub- 
jected to the law of magnetic attraction ? — Have the argu~ 
ments which various philofophers have brought forward 


* 'Torb. Bergmann Opufc. Phys. et Chim. vol, II. page 231. 
De NiceoU. 

f f 2 agabjifc 
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againft this fuppofition, been completely refuted ? — -When 
the chemift no longer finds any trace of iron in pure co- 
balt, or in pure nickel, and, neverthelefs, obferves the mag- 
net to a 61 upon it — can his doubt, whether the attra&ive 
force of the magnet be confined only to iron, as has been 
hitherto believed, be fairly reje&ed without any farther in- 
veftigation ? 

h) I muft yet mention fome experiments relative to vitrifi- 
cation 1, for which I have ufed the rough chryfoprafe, as 
well as the oxyd of nickel extra&ed from it, in combination 
with various other vitrifying media. 

et) Rough chryfoprafe , finely powdered and 

elutriated, 1 part, 

Carbonated pot-aft), .... 2 parts, 

mixed and fufed in a crucible, afforded a violet-blue glafs, 
which deliquefced in the air to a brownifh fluid. 

£) Rough chryfoprafe .... 5 parts, 

Carbonated pot-aft ... 4 parts, 

gave, after a fufion continued for two hours, a beautiful 

O 3 J 

hard glafs, of a violet-blue. 

Rough chryfoprafe . . 7 equal parts 

Dry carbonated foda . . . i of each 

yielded a tourmaline-brown glafs, tranflucid only in thin 
fpl inters. Its furface had fome delicate veins of reticu- 
lar delineations ; produced by extremely fmall grains of 
reduced nickel, lying clofe to each other in a linear 
range. 

This redu&ion, which takes place without the addition of 
any combuftible matter, is remarkable. Lehmann has before 
i men- 
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mentioned a bead of reduced nickel, obtained from chryfo- 
prafe by reducing fluxes \ but he miftook its nature, erro- 
neoufly confidering it as iron. 

Rough chryfoprafe , and 
Calcined borax , in equal quantities, 

gave a brown tranfparent glafs, refembling rock-cryftal of 
that colour. (Rauch-topas). 

*) Prepared filiceous earth . , 80 grains, 

Carbonated pot-ajh ... 60 

Oxyd of nickel^ from chryfoprafe 3 

yielded a clear, violet-blue glafs. 

f) Prepared filiceous earth . . 80 grains, 

Carbonated pot-ajh ... 60 

Oxyd of nickel , from the ore of\ 
that metal of Annaberg , ob- f ^ 
tained by the procefs men- C 
tioned at (e) . . . y 

By this experiment I obtained a glafs of a violet-blue 
colour, perfe&ly refembling the laft. 


ri) Prepared filiceous earthy 

Burnt borax \ of each . . , 

Oxyd of nickel from chryfoprafe 

produced a clear, light-brown glafs. 

6) Prepared filiceous earth 
Vitrified phofphoric acid , pre- 
pared from bones, 

Oxyd ofi nickel from chryfoprafe 

* f 3 


60 grains of each 


60 grains of each 
3 grains, 


have 
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have afforded a honey-yellow glafs ; but which did not be-, 
come entirely clear. 

V 1 ( 

i) Of the various inferences that may be drawn from the 
preceding facts, I will felect only a few. 

fehmann, to my knowledge, was the firft, who obferved 
that chryfoprafe affords a blue glafs by fufion with carbonat 
of pot-afh. This obfervation is confirmed by the experi- 
ments of Achard , made on the fubject of the fufibility of 
various fubftances. The foregoing experiment (s) (hews, 
that this blue colour folely depends on the portion of nickel 
contained in chryfoprafe ; and it is proved, by the experi- 
ment (£), that the oxyd of nickel, if freed, as much as i§ 
practicable, from extraneous admixtures, poffeffes the pro- 
perty of tinging glafs-frits, mixed with mild pot-afh, of a 
blue colour, on their vitrification. But what can be the 
reafon, that this blue colour is not produced by means of 
mild foda employed in the fame manner? 7 o what caufe 
is that difference to be aferibed ? 

The fame experiments alfo prove that Le Sage * was in 
the wrong, when he afferted that the metallic ingredient in 
chryfoprafe is cobalt. Befides cobalt, we now know 
feveral metallic fubftances capable of producing a blue glafs, 
under certain conditions, with which the chemift fhould 
be thoroughly acquainted, before he infers from this the na- 
ture of any metallic fubftance. Thus, cobalt covers all 
fluxes, (et amels, glafs-paftes) blue; while oxyd of wolfram 
(tungften) imparts a blue colour to fuch frits only as aro 
mixed with phofphoric falts, leaving, on the contrary, thole 


* See Andlyfe Chimiquc et Concordance des Trois Rlgnes, par Mr. 
Sage, tern. II. Paris, 1786, page 73. 
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colourlefs that are combined with borax. In like manner, 
the oxyd of nickel tinges blue the frits prepared with carbo- 
nat of pot-afh ; but brown, thofe into which carbonat of fo- 
da, or borax, enters ; and, laftly, it produces a honey-yellow 
in fuch as are mixed with a neutral phofphat, 

.1 . . * 1 

Since, therefore, chryfoprafe does not afford a blue, but 
a brown glafs, when melted with borax ; this fa&, together 
with the knowledge that no trace of any green fympathetic 
ink is difcovered in its muriatic folution, is alone a fufficient 
evidence of the abfence of any portion of cobalt from that 
foflij. Le Sage tells us, indeed, he has produced a blue glafs 
from chryfoprafe and borax 3 but again this aflertion of his 
does not correfpond with experience. 
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CHEMICAL EXAMINATION 


O.F THE 

NOBLE OPAL, 

From Cscheripenitza , in Upper-Hungary. 


IF the Noble Opal, effulgent with variegated colours ( chat- 
oyant ) be contrafted with the colourlefs rock-cryjlal and the 
dull, dark coloured flinty it would hardly be 'poflible, were 
it not for the convi&don afforded by chemical experience, 
to be perfuaded that the chief conftituent part of thofe three 
fpecies of ftones, fo diffimilar in their external appearance, 
is the fame Ample, pure, filiceous earth, or, at leaf!, only in 
exceedingly fmall proportions, mingled with foreign ingre r 
dients ; and that it is only the difference in the ftate of ag- 
gregation which modifies the one to opai^ the other to 
rock-cry ftal, and the third to flint. 

But that the iroble opal * really belongs to the pureft forts 
of filex, is demonftrated by the following analyfis. 


* EJlner has publifhed in his Mineralogy , vol. II. page 402 feq. 
an ample defcription of this beautiful (tone ; taken principally 
from the valuable opals in the Imperial Cabinet at Vienna, fo 
diftingui filed by their beauty and magnitude ; and, befides, from 
thole in the collection of opals of Abbe Neumann , Director of the 
Imperial Cabinet of Medals, which, perhaps, is the moft complete 
in its kind. Of the accurate agreement of thofe deferiptions 
with the originals, I had the pleafure of convincing myfelf by my 
own infpedtion, at Vienna. 
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A. 

x , 

A piece of rough, or unwrought noble opal, weighing 
y6f grains, v/as expofed to fire, in a well-covered porcelain- 
yefTel. It crackled at the very firfl degree of heating. 
When the nou - cauied by this had ceafed, it was kept in 
ignition for half an hour longer. After cooling, it was 
found burfi into fmall flaty fplinters, of a pure milk* 
white, and a furface partly glittering, partly of an enamel* 
Juftre. The yellowifh ferruginous covering, which is 
perceivable even in the rough ftone, and penetrates it $ 
extremely minutes ftffures, was changed, by the ignition, to 
a high-yellovu-red , and, in part, iridefcent , or exhibiting 
changes of rainbow colours. It experienced a lofs of 
Weight of 7 1 grains, or about io per cent. 

B. 

a) Hundred grains of rough, noble opal, finely-pul* 
yerized in the flint mortar with water, were mixed, after 
exficcation, with 200 grains of dry carbonated foda, and 
fubje&ed to moderate red-heat for two hours, in a filver- 
crucible. 

The mafs, which but loofely coalefced, was then tri* 
turated, foftened with water, fuper-faturafed with muriatic 
acid, and brifkly digefred. The fluid formed a gelatinous 
coagulum as it cooled. When diluted w*ith more water, 
and again digefled, it was filtered, and the filiceous earth 
remaining on the paper thoroughly lixiviated, and ignited, 
after previous drying. It then weighed 90 grains. 

c) The muriatic liquor was reduced to a fmall bulk by 
evaporation, and treated with cauftic ammoniac, added in 

ex* 
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excefs. But only a very fmall quantity of brownifh floe-, 
culi feparated, confifting merely of iron, and amounting to 
fo of a grain, when collected and ignited. 

But, fince the very pure white colour of the ignited opal 
evidently proved, that this flight portion of iron does not 
eflentially belong to its mixture ; and fince, befides, not the 
leaft perceptible trace of alumine appeared, I can only 
reckon as real conftituent parts, in the opal here examined, 
the following : 

Si lex . ... 90 

Water . . . . 10 


100 
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XLVI. 

CHEMICAL EXAMINATION 

OF THE 

S A XON HYDRO P HA N ES*. 


Among thofe varieties of opal, which are known by 
the names, hydropbanes , changeable opal, oculus mundi , and 
poffefs the remarkable property of becoming tranfparent in 
water or other fluids, thofe from Saxony are, befides, par- 
ticularly diftinguifhed by the beautiful opalefcent play or 
change of colours, which they exhibit in that fituation, of 
which fome exhibit fenfible indications, even in their jna-» 
tural dry ftate. 


Yet, although hydropbanes has been analyfed by various 
perfons, the proportions of its conftituent parts are ftated 
very differently. — From this difagreement, Wiegleb was 
induced to inftitute a new examination of this (lone, which 
made it appear, that the argillaceous ingredient, to which 
that peculiar phyfical property of hydrophanes has been er- 
roneouily attributed, is a much fmaller conftituent part than 
has been aflerted by various authors. 


This inveftigation, made by Wiegleb , does not thoroughly 
agree with the refult of th^t which I performed with vari- 
ous hydrophanes, kindly given me by Baron Racknitz , of 
Drefden , and found at Selitz , near Hubert sburg . "1 his 

learned connoifleur and refpedfable promoter of mineralogi- 
cal fcience likewife confirms the circumftance related by 
Wiegleb , that hydrophanes, while in /the mine, is foft; and, 


* Chemifche Annalen , 1790, part I. page &i. 
1789, part I. page 403, 


Chemifche Annalen , 

in 
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in this ftate, fufceptible of receiving impreffions from hard 
bodies. 

a) One hundred grains of this Saxon hydrophanes were 
coarfely divided or bruifed, and ignited upon red-hot coals, 
in a fmall glafs retort. At the end of this procefs there ap- 
peared, in the receiver, an empyreumatic water, covered 
with a thin greafy pellicle. The lofs of weight arifing from 
this was Si grains. 

b) The ignited hydrophanes was then triturated to a fub- 
tle powder, mixed with twice its weight of carbonated foda, 
and kept in a moderate heat for two hours. When the 
niafs had cooled, it was powdered, fuper-faturated, and 
digcfted with dilute muriatic acid. This done, the muri- 
atic fluid filtered off* from the flliccous earthy that had much 
fwelled, together with the lixiviating water, was concen- 
trated by evaporation, and faturated with cauftic ammoniac ; 
by which, however, only a fmall precipitate was produced, 
confifting of pure alumine , unmixed with iron, and weighing 
4 a grains after ignition. Nothing farther was found in the 
remaining liquor. 

Hundred parts of this hydrophanes , from Saxony , there- 
fore contain: 

Si lex . ...... 93,125 

Alumine ...... 1,625 

V da tile inflammable parts, 

and water ..... 5,250 

100 

If this hydrophanes, after complete expulfion of its aque- 
ous moifture, be fteeped in melted wax or fpermaceti, in 
which ftate of artificial preparation it is called pyrophanes ; 
it acquires the property of being quite tranflucid, and of a 
brown yellow or grey colour, when heated in a fpoon upon 
a charcoal fire. 
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CHEMICAL EXAMINATION 

OF THE 

WHITE AND GREEN OPAL 

From Kofemiitz *. 

Among the different fiones that accompany the chry- 
foprafe in its veins, on the mountainous diffricl of Kofemiitz , 
there alfo occur various forts of opal, which ought to be 
claffed partly with the common (dull) opaf partly with the 
femi-opah They are there found chiefly of four colours, viz. 
green, reddifh, yellow, and milk-white \ of which the three 
laft varieties belong to the common^opal , and moflly lie on a 
grey and brownifh hornftone. 

The fubjetS of this enquiry was the milk-white ^ inclining 
i$ the blueijh a?id tr an [parent variety of that cG?nmon-opal. 

a) Half an ounce of this foflil, moft finely levigated, and 
intimately mingled with one ounce of deficcated foda, was 
moderately ignited for two hours. The mafs, obtained and 
ground to powder, was faturated to excefs with dilute muri- 
atic acid , then evaporated nearly to drynefs, again diluted 
with water, and finally thrown upon the filter The refidue, 
lixiviated, dried, and ignited, gave 237 grains of Jiliceous 
earth . 

b ) The fluid, diminifhed by evaporation, and combined 
with cauftic ammoniac, afforded a flight quantity of abrownifh 

* . - - 

* Ucobachtungen und Entdeckungen aus der Naivrkunde. Berlin, 
1788, vol. II. page 45. 

precipitate. 
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precipitate. As the remaining liquor continued unaltered* 
on being combined with carbonat of foda, it {hewed, by this* 
that it held no other fubftance in folution. 

r) When the precipitate, obtained by means of cauilic 
ammoniac, had been rediffolved in muriatic acid, and treated 
with prufliat of pot-afh, it afforded fome Pruflian blue, of 
which the oxyd cfiron , that enters as a conftituent part into 
this opal, was, at moft, one-quarter of a grain. After its 
reparation, carbonat of foda ftill precipitated half a grain of 
aluminous earth , which, upon ignition, could not be efti- 
mated at more than one-quarter of & grain. 

This common opal , therefore, chiefly confifts of mere fili-* 
ceous earth , for one half ounce of it yielded : 

Si lex 237 grains. 

Alumine ' . . . . 0,25 

Oxyd of iron . . . 0,25 


237oO 

Lofs . . 2,50 


240 grs. or £ oz. 

The apple-green variety of thofe opals from Kofemutz i 
which it will be more proper to rank under the femi-opal y 
penetrates like the chryfoprafe, in clefts or veins, of 
from one-half to one full inch thicknefs, thofe mafles of 
earths and frenes, which lie promifeuoufly in irregular 
ftrata in the mountains which afford chryfoprafe. The 
conftituent parts of this green femi-opal are likewife thofe 
of the foregoing common white opal, only that it contains 
about one per cent, of oxyded nickel , from which, likewife y 
its green colour, like that of chryfoprafe, originates. 

XLVIII. 
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CHEMICAL EXAMINATION 



OF THE 


FELLOW OPAL from Telkebanya . 


roR the analyfis of this fpecles of opal, expreffed by the 
na mz pitch-opa^telkebanya-Jlonc^ I fele&ed that clear green- 
ifh-yellow variety, which in grofs fplinters refembles the 
bright-yell dlU common amber ( eleftrum, fuccinum). 


were fubje&ed to red-heat for half an hour in a covered cru- 
cible. The ftone flew in pieces!, with a moderate decrepita- 
tion or crackling noife. It was flightly tran (parent, after this 
ignition, but only on the edges ; its colour alfo changed in- 
to a pale brown-yellow, and the lofs of weight, which it 
fuftained, amounted to five grains. At the fame time it be- 
came very (oft, and allowed of being eafily ground to a 
(ubtle ifabella-yellow powder. 

A fironger heat renders this opal grey ifh- white. .The 
flight portion, of iron which it contains, and from which it 
derived its colour, is reduced, in this procefs, to the regu- 
line ftate; and, by means of a good magnifying lens, ex- 
tremely fine grains of iron, that have tranfudpd, may then 
be difcovered *. 

b) The above-mentioned 95 grains of ignited and pul- 
verized opal were mixed with 200 grains of eifiorefced mild 


a) Hundred grains of it, broken into coarfe fragments, 


t 


ioda, 


See Eflay I. No. 66 . 
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foda, or fuch as had loft its water of cryftallization in the a ir$ 
and in that fituation expofed'to, and maintained in, a moderate 
red-heat during the fpace of one hour. The mixture came 
out of the fire quite white, and but loofely conglutinated. 
It was next foftened' with water j fuperfaturated with mu- 
riatic acid ; concentrated by evaporation to a jelly ; once 
more diluted with water; and, laftly, thrown upon the fil- 
ter. The fill ceous earthy which, by this management, re- 
mained behind on the paper, weighed 93!- grains, when ig- 
nited. 

c ) I then treated the colourlefs muriatic fluid with cauftic 
ammoniac, added in an over proportion. But only a few 
brown flakes feparated, which, when collected and ignited* 
afforded one grain of oxyd of iron* The remainder of the 
fluid contained no other ingredient. 

Accordingly, hundred grains of this yellow opal y from TeU 
kebanya , confift of : 

Silex . * . . . 93, jo 

Oxyd of iron ... I 
Water . i . . . 5 


99>SO 
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XLIX. 

CHEMICAL EXAMINATION 


OF THE 


BROJVN-RED SEMI-OPAL 

a 

From Telkcbafiya . 




This fofiil, which occurs but feldom in the Telkebanya- 
mountains, and by fome has been erroneoufly confidered as 
a red pitch-ftone, poffefies a brown-red colour ; is maffive, and 
of moderate brilliance. Its fracture is flat conchoiclal, and 
its texture compact and fmooth. It is opake, brittle, and 
burfts eafily. By reduftion to a fine pulverulent ftate, it 
acquires a fully fatu rated deep-red colour, fimilar to that of 
powdered reiin, called dragon’s-blood. Its fpecific gravity 
I found to be 2,540* 

a) When entire pieces of it were ftrongly ignited for 
half an hour, in a covered crucible, it neither flew in pieces, 
nor experienced any change of colour 3 but it loft 7 \ per 
cent . of weight. 

But when expofed to the more intenfe heat of the porce- 
lain furnace, the phenomena take place, which have been 
mentioned in Eflay I. No. 65. For, if ignited in the char- 
coal crucible , a great number of grains of iron tranfude, and 
the fra6fure of the ftone becomes grey, dull, earthy, very 
rough and parous, like fpunge. If ignited in the clay-cruci- 
ble , its whole furface is covered by a fine-fcaly ferruginous 
cruft, of a metallic luftre, and attradlible by the load-ftone. 
It is, indeed, an unexpended phenomenon^ and hence the 
more remarkable, that iron, fo ftrongly oxyded as it is when 
contained in this foflil, has, jn the latter inftanee, been re- 
rr g g duced 
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duced to the reguline ftate, fo as to obey the magnet ; and 
this, without any admixture of charcoal, or any other fub- 
ftance of a nearer affinity with oxygen. 

b) Hundred grains of the foffil, moft finely levigated, 
were mixed with a cauftic alkaline lye, containing 300 
grains of the fait. This mixture, being firft infpiffated to 
drynefs in a filver veffel, was then ignited for half an hour. 
After re-frigeration, I foftened the mafs with water, fuper- 
faturated it to a great excefs with muriatic acid; and having 
infpiffated it to a gelatinous confiftence, I diluted it again 
with water, digefted and filtered it. The filiceous earthy 
then obtained and ignited, weighed 43- grains. 

c) The yellow muriatic folution was combined with 
cauftic ammoniac to over-faturation. A quantity of brown 
exyd of iron , rather in large proportion, fell down, which 
weighed 471b. when wafhed, dried, and ignited. The 
fluid left by this remained unchanged, when combined with 
mild alkalis. 

d) This oxyd of iron was re-diffolved by digeftion, in 
muriatic acid, and precipitated by Pruffian alkali. After the 
reparation of this blue precipitate of iron, the remaining fo- 
lution was examined, firft with cauftic ammoniac, and next 
with mild foda. It fuffered no change in either cafe. 

Wherefore this foffil, which, from its large proportion of 
iron, might, perhaps, deferve to be claffed under the genus 
of iron, with the denomination of opaline iron fi one , is, in th£ 
hundred , compofed of : 

Oxyd of iron ... 47 

Silex 43,50 

Water . . . • 7 , 5 ° 
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L. 

CHEMICAL EXAMINATION 

OF 

MEN1L1TE * 

\ __ 

The foffil here treated of, and of which Delabre and 
£>uinquet have given the firft notice f, is found at Men'll- 
,montant , near Paris. It there occurs at a depth from 60 to 
80 feet under a Team of clay ( Thofibank ), in a ftratum of ftones 
that belong to W irner’s polijhing Jlate , and is found in larger 
or fmaller pieces, for the moft part detached, and kidney- 
form, or rather in nodules. The colour of its external furface 
is a tarnifned blue; but its fradlure is of a hair-brown, with 
lome greafy luftre. Its texture appears externally foliated 
or fine-flaty. This, however, is to be confidered merely as 
impreflions from the adhering finely* lamellated gangue or 
matrix ; and fhould be diftinguifined from the coarfe flaty 
texture of the ftone itfelf, which can only be obferved when 
feparate. It readily burfts into fragments, which are flat-* 
conchoidal in the crofs fra&ure, but coarfe-fplintery in the 
longitudinal fra&ure, and are tranfparent in the edges. It 
cuts glafs, though it greatly yields' to the file, which pro- 
duces a grey-white ftreak on it. When it is ftruck with 
fteel, only a few Angle fparks are emitted. Its fpecific gra- 
vity is 2,185. 

In the fyftematical arrangement of minerals, this ftone 
has formerly been reckoned among the genus of clay, and 
accordingly placed as a variety of pitch-ftone, with the name 
blue pitch-Jlone. Againft this, an anonymous author has 


* Cbemifcb . Annul. 1790. 2 Th. S. 297. 

f Journal de Phyji.que> Paris, Sept. 1787. 
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ftarted feme doubts, in a letter to cle la Metherie J, in confe- 
quence of experiments which he has made, by moiftening 
fome pieces of the ftone, and expofing them for feveral 
months to open air j upon which he found, that fulphat of 
magnefia had gradually been formed. By this he was per- 
fuaded, that this fpecies of ftone belongs to the magnefian 
genus, and fhould be added to the fteatites, Terpentine and 
pot-ftone. With what propriety, will appear from what 
follows. 


A. 

From the pieces chofen for this enquiry I firft feparated 
the earth adhering to their outfide. I then introduced hun- 
dred grains into a fmall glafs retort, inferring its neck into 
a bottle containing lime-water. The retort was placed be- 
tween the coals, or in open fire, and the heat gradually in- 
creased to the ignition of its contents. At the very begin- 
ning there palled over fome drops of water, and foon after I 
faw the lime-water in the receiver growing turbid. In this 
laft, when the receiver had been removed, I perceived a 
bituminous-empyreurnatic fmell, which, at firft, alfo feemed 
to be fomewhat ammoniacal. The pieces of the ftone in 
the retort were rendered black and refplendent, like jet 
( Gagas )j and had loft eight grains. But by a ftill ftronger 
ignition in an open crucible, they loft again that black co- 
lour, and became at firft blueiih, then grey- white, lofing, at 
the fame time, three grains more in weight. 

I then combined them, previoufly ground to fine powder, 
with double their quantity of carbonated pot-afh, and put 
them into an open fire, in a filver crucible. The mixtureen- 
tered into fufion, without my intending it, and foamed fo 


* Journal de Phyjique > Paris, Fevr, 1789. 
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ftrongly that it lifted up the lid of the veflel, and run over 
in part. Seeing this, I directly withdrew the crucible from 
the fire, and found that the remaining portion of the mats had 
melted into a clear green ifn glafs ; which, as it cooled, at- 
tracted moifture from the air, and diffolved entirely in a 
little water. 

Although I could not farther proceed in this examination, 
on account of having loft part of the mafs ; yet I forefaw, 
from thefe faCts, that this foflil is not a very compounded 
fpecies of {tone, but rather that it is likely to confiPc alinoft en- 
tirely of mere fiiiceous earth. This conjecture was again 
confirmed by the following experiment. 

B. 

a) I reduced one hundred grains of the rough {tone to an 
impalpable powder; and having mixed them with twice 
their weight of carbonated pot-afh, I ignited the mixture in 
a filver crucible, during five hours, in a degree of heat fo 
moderate, that there was no danger of its fufmg. When 
triturated, it diffolved in water, aflifted by heat, leaving 
only a few undiflolved particles. By fuper-faturation with 
muriatic acid, the mixture congealed to a thick, intumefced 
flime. After farther dilution with water, digeffion, and 
filtering, there remained 84 grains of fiiiceous earthy upon 
being wafhed, dried, and heated to rednefs. 

b) When the fluid, feparated from this laff, had been con- 
centrated by evaporation, and, while yet hot, faturated with 
mild foda, a brownifh-white precipitate fell down; which, 
being re-diffoived in nitro-muriatic acid, there {till feparated 
fome fiiiceous earthy weighing if grain, when ignited. 

c ) The liquor, freed from this, was treated with Pruflian 
alkali; and the quantity of the blue precipitate thsn pro- 

g g 3 dueled 
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' duced indicated half a grain of oxyd of iron , attra&ible by the 
magnet. After the feparation of this laft, aluminous earthy 
weighing one grain in the ignited ftate, was thrown down 
by cauftic ammoniac. Carbonated foda, with the afliftance 
of heat, precipitated from the remaining fluid a flight portion 
of loofe earth; which, after ignition, fcarcely weighed half 
a grain, and, upon trial by fulphuric acid, fhowed itfelf to be 
calcareous earth , accompanied by a trace of magnefia. 

In confeqtience of this analyiis, hundred parts of menilite 

contain ; 


Silex 85,50 

Alumina - 1 

Oxyd of iron . . . 0,50 

Lime , . .... 0,50 

Water and carbonic matter n. 


98,50 

From the conftituent parts here produced, it is obvious, 
that this foflil can, by no means, belong to fteatites, or to fer- 
pentine, or to the pitch-ftone, as the proportions of thofe 
ingredients, in conjunction with the infafibility of menilite* y 
fufficiently prove. Perhaps this foflil may be confidered as 
a variety of the femi-opal y approaching to flint ( Feuerftein ). 

The inconfiderable trace of magnefia does not feem to be- 
long to the mixture or compofition of this foflil. It rather 
originates from particles, that have entered into it from its 
matrix, which contains a fmall portion of magnefia, as will 
appear by the following analyfis. 


[ 455 J 
LI. 

CHEMICAL EXAMINATION 

OF THE 

POLISHING-SLATE 

( Polierfchiefer of fV truer.) 

From Menll-montant * 


T HE polijhingfate^ found at MeniUmontant , which ferves 
as a matrix to the menilite , fpoken of in the laft Efiay, pof- 
fefies a bright white-grey colour; is meager and rough; of 
a dull earthy fradture ; ftrongly adhering to the tongue; 
and fplit, in a flaty manner, by {lender horizontal rifts. Its 
fpecific gravity is only 2,080. When thrown into water, 
it fmbibes it with a crackling noife, and copious air-bubbles 
are difengaged. By trituration it affords a very loofe pow- 
der, which, on ignition, lofes 19 in the hundred, and ac- 
quires thereby a pale red colour. 

I (hall not relate in detail the method by which I per- 
formed its decompofition, as it was the fame with that of 
the preceding foffil. But I (hall only mention the refult, 
according to which the conftituent parts of polijhing-jlate , 
and their proportions to one another, 

S ilex 
Alumine 
Oxyd of iron 
Magnefia . 

Lime . . 

Water 


in the hundred, are; 
66,50 

7 

2,50 
1,5° 

1,25 
19 


97^75 


Chemifche Annalen, 1790 . 2 terTheil. Seit& 302 
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'LII. 

C II E M I CAL E X AM I NA T I O X 

OF THE 

SIL'ICI-MU R TTE (Meerfchaum. ) 

From the Levant * 

ThE plaftic fiiici murite ( ?nyrfen, kil, keffekil ) from EJki-* 
Scheher , in Nuiolia, the external chara&ers of which, along 
with fome obfervations upon - it, have been given by liar - . 

fhould, on account of its exterior appearance, be ra- 
ther added to the argillaceous genus, and in particular to the 
fpecies of tripoli, than to the genus of magnefian earths, un- 
der which it has been placed fince its arialyfis, publifhed by 
Wiegleb $ 

However, as it appears from the paper of Wiegleb , that 
the filici-murite decompofed by him was not then in its 
crude native form, but had beqn wrought into tobacco-pipe 
heads, and as from this circumftance it might become 
doubtful whether the foflil, employed by him in that ftate, 
Was genuine ; I thought it of fome ufe to repeat his enquiry, 
by analyfing fome genuine filici-murite in its natural ftate. 

For this purpofe I fele£l;ed two varieties; the firft of which 
differed from the other, by .a whiter colour, a fomewhat 
fmaller degree of hardnefs, and a greater loofcnefs when 
powdered. 


* Beob. u . Entd. a . d . Naturkunde , vol.V. Berlin, 1794, page 149. 
+ Loc. cit. page 143. 

J Nevjie Entdeckungen in der Qhemie y 5 Theil. Seite. 3. 
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A. ; ' 

J 

1 

a) The fpecific gravity of the whiter variety in pure 
lumps, freed from their porphyraceous matrix, is i,6oo. Of 
this I fubjefted hundred grains to a brifle ’red-heat in a cru- 
cible, by which they loft 30 grains. But, in other refpedfs, 
they fuffered no alteration obfervable in their external 
appearance : as, by therefultof a previous experiment, here- 
after to be mentioned, the lofs of weight, which this foflil 
fuftains by ignition, is five parts of water and one of carbo- 
nic acid. The above lofs of 30 grains is, confequently, di- 
vided into 25 grains of water and five grains of carbonic acid . 

b) The remaining ignited 70 grains were ground to a 
inoft fubtle powder, which I firft worked with water to a 
pulpy confiftence. Half an ounce of ftrong fuiphuric acid 
was then added, and all the fluid diftilled over to drynefs. 
The refidue being foftened with boiling water, its undiffolved 
portion was feparated by means of the filter. Which laft, 
edulcorated, dried, and ignited, confifted of 5 of- grains ot 
white, very loofe feliceous earth . 

c ) The clear, colourlefs liquor (hewed, by the tafte, that 
it was a folution of fulphated magnefia . When concentrated 
by evaporation, it depofited, as it cooled, a fmall quantity of 
felenite, in tender fpear-fhaped cryftals. This being de- 
compofed by mild ammoniac, afforded one grain of carbonat- 
ed lime, for which half a grain of pure calcareous earth mult 
be reckoned. 

d) When the felenite or fujphated lime had been feparated, 
the folution yielded, by cryftallization, only fulphat ot mag- 
nefla. From this fait, re-diflblved in water, and decompofed 
in a boiling heat, by carbonat of pot-a(h, 37 £ grams of car- 
bonated 
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bonated magnefia were obtained, which were reduced, after 
an hour’s ignition, to 17! of pure magnefia . 


An hundred parts of this whiter filici-murite , therefore, 
contain ; 


Si lex 

Magnefia . 
Lime 
Water . 
Carbonic acid 


98,25 


I could not afeertain, in the humid way , the proportion of 
the carbonic acid ingredient in this foflil ; fince acids do not 
completely difiolve or decompofe it in the cold, and hence 
do not at all effervefee with it, or only imperceptibly. For 
this reafon, I attempted it in the dry way . I introduced 200 
grains of pulverized filici-murite into a fmall glafs retort, 
connedted with the hydrargyro- pneumatic apparatus, and 
kept it in ignition until the vefiel was near fufing. The 
water that paffed over I collected in the intermediate fmall 
fpherical cavity of the conducting pipe, while the gas was 
caught in a receiver above the mercury. The water weigh- 
ed 35 grains. It was yellowifh, and emitted a fmell like 
petroleum j it alfo manifefted an obfeure veftige of ammo- 
niac, which, however, was foon after fucceeded by a feeble 
trace of an acid. But the gas, dedudting the common air 
contained in the apparatus, amounted to 13 cubic inches, 
whofe weight is nearly feven grains. This was entirely 
abforbed by lime-water, from which it precipitated carbo- 
nated lime or crude calcareous earth. 


B. 


The other fort of filici-murite^ the colour of which inclin- 


ed to the grey, loft 39 grains in the hundred , and acquired by it 


thq 
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whitenefs of chalk. Its decompofition was performed in 
the fame manner as that of the foregoing. In the refult, 
the folloing appeared to be its conftituent parts in the hundred : 

Silex 41 

Magnefta * . 18,25 

Lime ....... 0,50 

Water and carbonic acid . . 39 


98,75 

Befides thefe two varieties of filici-murite, I have likewife 
analyfed a third, in which I have found the proportion of 
magnefia confiderably greater, but that of filex much fmaller 
in the fame ratio. But as this confided of one fingle frag- 
ment only, I was not able to repeat the experiment. Yet I 
mention this, becaufe it fhews that Nature does not always 
obferve an invariable proportion in the two chief conftituent 
parts of filici-murite ; as, indeed, is alfo the cafe with re- 
fpect to various other fofiils. 


/ 
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Lin. 

CHEMICAL EXAMINATION 

OF THE 

SEMI-INDURATED STEA TITES. 

( Speckjlein of Werner. ) 

From Bareuth ♦ 

Though the common Steatites , which occurs at Gop- 
fersgriin , near JVunftzdel , in the principality of Bareuth , is 
found in confiderable quantity, yet it has till now been met 
with only in detached, larger or fmaller, reniform lumps. 
It is diftingui filed from other fpecies of Hones of the fame 
genus particularly by this, that it is found fometimes in hexa- 
hedral prifmatic cryftals, with fix-fided pyramidal termina- 
tions, and, but very lately, in double hexahedral pyramids*, 
imbedded in maflive indurated fteatites. 

a) Two hundred grains of this fteatites, finely fcraped by 
the knife, were fubjedted to red-heat, in a covered crucible, 
during one hour. They loft by this 11 grains of weight, 
and the ignited powder of the ftone received an ifabella- 
yellow colour. 

b } This powder I mixed in a filver-crucible with a cauf- 
tic lye, of which the alkaline part, or the pot-afti, was 
double the weight of the pulverized ftone ; and, after hav- 
ing evaporated it to drynes, I kept it in ignition for half an 
hour. This mafs was again diflolved in water, and digefted 

* This rare cryftallization of the 1 bareutb -fteatites, refembiing 
the double hexahedral, calcareous, Derby fliire-fpar, is found in 
the- collection of Mr. Frick, Mailer of the Mint at Berlin. 

with 
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with muriatic acid, added in excefs. Siliceous earth was 

7 T 

thus feparated, amounting to 119 grains, after wafhing, 
drying, and ignition, 

c ) The muriatic folution was combined with carbonat of 
pot-afh, heated to the degree of ebiillition. The brownifh 
precipitate, thereby produced, was treated with muriatic 
acid; the folution evaporated, and the dry faline mafs 
ftrongly ignited during half an hour. Having re-diffolved 
this faline mafs in water, and feparated the brown oxyd of 
iron by filtration, I combined the clear folution with carbo- 
nated pot-afh, at the temperature of boiling. By thefe 
means, 147 grains of very loofe and white magnefia were 
precipitated. One half of this, re-diffolved in fulphuric 
acid, and cryfiallized, afforded pure fulphat of magnefia. 
The other half, when heated to rednefs, weighed 301- 
grains. 

d ) The brown-red oxyd of iron, that had feparated from 
the aqueous folution of the ignited faline mafs (r), weighed 
nine grains. .But, as the portion of iron, exifting in the mix- 
ture of fteatites cannot be confidered as perfectly oxyded, 
■but only as being in the ftate of an oxyd of iron, ftill at- 
tradlible by the magnet, I deflagrated linfeed-oil upon it, in 
a covered crucible. — This oxyd Gf iron now weighed only 
five grains. 

According* to this analyfis, the Steatites from Bareuth 
confifts^ in hundred parts, of: 

Silex b) 59,50 

Magnefia . . . . c) 30,50 

Oxyd of iron . . . d) 2,50 

Aqueous particles , driven out by a red-heat 5,50 




CHEMICAL EXAMINATION 


Of THE 

STEATITES FROM CORNWALL*. 
( Soap-rock , Seifenjicin.) 


The Steatites of Cornwall ( Talcum Smefiis, Lin.) occurs at 
the Cape Lizard , in Terpentine mountains, which it cuts 
through in Tmali, perpendicular, or rake veins. The fineft 
fort of it is white, with blueifh, or reddifh fpots, refembling 
marble. While freJfh from the mine, it is fo Toft, that, 
like foap, it may be abraded with the knife. It is ufed in 
making porcelain. The working of thefe mines is carried 
on by the Houfe of the Porcelain-manufa&ure at Worcester ; 
which pays 20I. fterling for the ton, at 20 cwt. \ becaufe, the 
bringing it out to the day is extremely uncertain and danger- 
ous, the Terpentine rock breaking in fo frequently. There 
alfo occurs in thefe mines another fort of "it, lefs fine, and 
having fpots of iron-ochre ; as well as a third, brown-red 
variety, mingled with green. Not far from thence, at 
Ruan ?ninor , alfo in Terpentine, there is found, both a grey- 
white and a light-flate-blue foap-rock, or fteatites, and 
alfo a whitifh fteatites, crofted by calcareous fpar, which 
gives it a fmooth, ftiining fradlure. 

It was the firft, fineft fort of fteatites, that was the fub- 
ject of the following analyfis. 


* Beobacht. u. Entdeck. a. d. Naturkundc , vol. I. Berlin, 17871 
pages 163 and 192. 

a) One 
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a ) One ounce of it, in felefted pieces, was expofed to an 
intenfe red-heat, placing the glafs-retort in open fire. 
There diftiiled over a little pure taftelefs water. Theftea- 
tites loft thereby 75 grains, and acquired a fomewhat darker 
colour, and a confiderable degree of hardnefs. 

b) It was next, after previous pulverization, intimately 
mingled and ignited with two ounces of carbonat of pot- 
afh in a porcelain-pot. The concreted mafs was levigated 
with water, and digefted with an over-proportion of muri- 
atic acid. By this, a large quantity of a white, loofe, flimy 
earth, fubfided ; which, upon edulcoration, drying, and ex- 
pofure to red-heat, weighed 204 grains, and was pure fill - 

. ceoui earth . 

c ) When the filtered folution had been combined with 
Pruftian alkali, a blue, precipitate arofe, which I collected, 
wafhed, dried, and ignited with a little wax. The whole 
of it obeyed the magnet, and weighed feven grains ; of 
which, fubtradfing the portion of iron belonging to the 
prufiiated pot-afh employed, 3! grains are the oxyd of iron , 
entering as a conftituent part into fteatites. 

d ) From the folution, freed from iron, I now precipitated 
its earthy ingredient, by carbonated pot-afh. It weighed 
192 grains, when wafhed, and gently ignited. Thefe were 
covered with a proportionate quantity of diftiiled vinegar, 
fomewhat concentrated by freezing; and, after this, digefted 
in a low heat, and thrown upon the filter. The earth that 
remained on the paper, and which weighed 93 grains, when 
deficcated and ignited, was mixed with three times its weight 
of ftrong fulphuric acid ; the mixture evaporated nearly to 
drynefs in a fand-heat ; the dry faline mafs liquefied in wa- 
ter; and, laftly, filtered. By this treatment there yet re- 
mained 26 grains of filiceous earth . 


e) The 
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e) The fulphuric folution ( d ), therefore, contained 67 
grains of earth j which, precipitated by alkali, and exa- 
mined in the ufuai way, was found to be merely aluminous 
earth . 

f) Of the firft 192 grains of the earthy precipitate ( d ), 
99 grains were taken up by the acetic acid. Thefe I like- 
wife precipitated by means of carbonated pot-alh. The 
earth thus obtained was tried by fulphuric acid, and found 
to be mere magnefia . 

Therefore one ounce , or 480 grains, of this Steatites from 
Cornwall have yielded 

Silex .... 


Magnefia 
Alumine . 
Oxyd of iron 
Water 


480 

Or, an hundred parts of it, averaging the fmall fra£tions, 
contain : 


Silex 

. 48 

Magnefia .... 

. 20,50 

Alumine .... 

• 14 

Oxyd of iron 

1 

Water 

• 15,50 


b) 204 grs.} 
d) 26 ) 

/)•••• 
*) • • • 
<■)•••• 

a) ... . 


Lofs 


230 grs. 

99 

67 

3,75 
75 • 

474,75 

5,25 
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CHEMICAL EXAMINATION 

OF THE 

CHINESE AG AIM ATO LITE. 

( Plajlic Jlone. Bildjtein.) 

* 

By the name Plaftic Stone (agalmatolithus), I denote that 
folfil, which hitherto has been called Steatites from China ; 
fince this laft denomination of it, as indicating a ftone be- 
longing to the magnefian, or muriatic genus, can no longer 
-be retained with propriety, as will appear from the follow- 
ing analyfis of that foffil. 

The want of rough pieces of this ftone I fupplied by 
employing figures cut of it ; the genuinenefs of which is 
rendered indifputable by the known peculiar tafte or cha - 
ra£ier of the Chinefe art. 

On breaking feveral of thefe little carved figures, I ob- 
served that two varieties may be diftinguilhed of the ftone 
ufed for them by the Chinefe artifts ; which I denominate 
the tranjparent and the opake. 


A. 

Tranfparcnt Chinefe Agalmatolite. 

The colour of this is olive and afparagus-green, verging 
through various Ihades to a greenilh-blue. Inwardly it is 
very much glittering, and of a greafy luftre. The chief 
fra&ure is indiftin&ly thick-flaty, but the crofs-fradtve 

h h evidently 
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evidently fmall-fplintery. It is ftrongly tranfparent, inclin- 
ing to the femi-tranflucid \ foft, and of a greafy feel, &c. 
Its fpecific gravity, 2,815. 

a) Two hundred grains of this agalmatolite, finely 
ground, loft 1 1 grains of weight by a moderate ignition 
for half an hour. 

b) After the firft ignition, the powder of the ftone was 
mixed with equal parts of carbonated foda, and once more 
fubje&ed to red-heat for half an hour in a filver-crucible. 
The mixture returned from the fire in the form of a mode- 
rately coalefced powder. I diluted it with water, and fu- 
per-faturated it with muriatic acid ; which diftolved the 
whole of it without leaving any obfcrvable reftdue. But 
when the folution had been put in a fand-heat to evaporate, 
it formed a thick gelatinous coagulum ; and after digefting 
it for fome time, it was filtered. The collected ftliceous 
earth , walhed and ignited, weighed 105I grains. 

* - " ! .1 

e) The muriatic folution, faturated with cauftic lixivium, 
thickened to a milk-white mafs. By a flight excefs of the 
alkaline lye, it again diffolved entirely to a limpid, colour- 
lefs fluid, leaving only a few light-brown, loofe flakes, 
which, upon edulcoration and ignition, weighed four grains. 

d) Thefe four grains of brown refidue were treated by 
digeftion with muriatic acid. Siliceous earth , weighing 21- 
grains in the ignited ftate, was then feparated. This done, 
the folution was combined with prufliat of pot-alb, and the 
blue ferruginous precipitate, thereby produced, was collected. 
Nothing elfe was found in the remaining fluid. The por- 
tion of iron, which it contained before, amounted to i£ 
grain. 
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e) The alkaline folution ( c ) was faturated to excefs with 
fulphuric acid, and then combined, in a boiling heat, with 
carbonated loda, to precipitate its earthy contents. The 
earth, thus obtained, was lixiviated and dried ; and after- 
wards depurated by means of diftilled vinegar and ammo- 
niac. Upon deficcation, it weighed 122 grains; but upon 
ignition, only 72. It was found to be pure aluminous earthy 
for, when re-diffolved in fulphuric acid, and cryftallized 
with an adequate proportion of acetated pot-afh, it afforded 
only fulphat of alumine. 

Wherefore, the tranfparent variety of the Chinefe agal- 
matolite , calculated for an hundred parts, contains : 


Silex . . . . h) 5 2 t? 

— d) • I** 

54 ... 54 


Alumine . . . e) 36 

Oxyd of iron . . d) 0,75 

Water . . . . a) 5,50 


B. 


96,25 


Opake Chinefe Agalmatollte . 


This variety of agalmatolite is reddifh-white, flefh-red, 
and of varioufly coloured veins. Its fra&ure is dull, and 
lefs diftin&ly fplintery. It is opake, or only very little 
tranfparent on the edges ; very foft ; and feels very greafy. 
The fpecific gravity of it is 2,785. 

a) Two hundred grains of it, finely fcraped off from the 
mafs, fuftained a lofs of 20 grains by ignition. Its original 
reddifh-white colour was by this procefs changed to a grey. 

h h 2 h) This 


1 
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b } This ignited powder wa£ a fecond time expofed to 
red-heat for half an hour, in a filver-cruible, with its own 
quantity of deficcated mild foda; which caufed it to conglu- 
tinate but moderately. The mixture,, previoufly drenched 
with water, was combined with an over-proportion of 
muriatic acid, and the folution evaporated to a jelly. — 
When this had again been diluted with fufficient water, it 
depofited Jlliceous earthy amounting to 122 grains, when 
eolle£led on the filtering paper, and fubfequently lixiviated 
and ignited. 

c) The muriatic folution was afterwards decompofed by 
carbonated pot-afh, and the thorough reparation of the pre- 
cipitating earth was promoted by boiling. The precipitate, 
which fubfided in a highly fwelled ftate, was lixiviated, and 
while yet moift, brought into a warmed alkaline cauftic 
lye; in which it diffolved in an inftant, and left only a 
flight brownifh refidue. 

d) Muriatic acid entirely diffblved this refidue. By com- 
bination with Pruifian alkali,* Prufiian blue fell down, the 
quantity of which denoted one grain of iron in the ftone. 
The fluid was next, after the reparation of the iron, de- 
compofed in a boiling heat by diffolved carbonat of pot-afh, 
which precipitated a white earth. This laft effervefeed mo- 
derately with fulphuric acid that was poured upon it, and 
depofited gypfum the quantity of which increafed, in pro- 
portion as the volume of the mixture was reduced by eva- 
poration. It weighed, after ignition, five grains, equal to 
two grains of pure calcareous earth in the ignited ftate. 
The fmall quantity of the fluid yet remaining fhot into 
cryftals of fulphat of alumine. 

• % 

e ) The portion which had been taken up by the alkaline 
,lye (c) was thrown down by means of fulphuric acid, but 

it 
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it diflolved again by a flight excefs of the folvent. The alum 
lafi obtained, (^), was then added to it, and the whole 
precipitated afrefh by carbonat of pot-afh, aflifted by a boil- 
ing heat. When afterwards edulcorated, dried, purified by 
means of vinegar and ammoniac, and finally heated to red- 
nefs 5 the precipitated alumine weighed 50 grains. 

f) I then poured fulphuric acid upon it, and infpiffated 
the mixture on a fand-hath. The turbidnefs of the fluid, 
on being again diflolved in water, was caufed by the tender 
filiceoits earth , which then feparated, and confifted of two 
grains after ignition. This being fubtra&ed, the quantity of 
aluminous earth ( e ) is reduced to 48 grains ; which now, by 
combination with acetite of pot-afh, and cryftallization, 
continued to the end to fhoot into alum only. 

It follows, from this decompofition of the opake variety 
of the Chinefe agalmatolite , that its conftitucnt parts give in 
the hundred : 

Silex . . . b) 

f) 

Alumine . • f) 

Lime . . . d) 

Oxyd of iron . d ) 

Water ... <7) 


97,50 




62 


24 

1 

0,50 

10 


Several examples have fliewn, that, in the fyftematical 
arrangement of foflils, the light of chemiftry fhould be 
the guide \ and I think the prefent analyfis furnifhes one of 
the moft confpicuous proofs of that point. The three fof- 
fijs, which were the fubjedl of this and the two preced- 

H h 3 ing 
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ing effays, have to this day been confidered merely as varies 
ties of fteatites: and yet, how materially do they differ in their 
eonftituent parts, confidering that the femi-indurated ftea- 
tites ( Speckftein), from Bareuth , contains, befides its portion 
of filexy merely magnefia ; that the fteatites ( Seifenftein ), from 
Cornwall , is compofed of magnefia and alumine ; and that 
the Chinefe fteatites ( Bildftcin y agalmatolite) contains alfo- 
aluifiine , but not -the leaft trace of magnefia . This laft, 
which muft now be removed from the genus of magnefia, 
and added to that of alumine, feems to be properly placed 
along with lithomarga ( Steinmark). 

' V 

Among the other ftones, alfo manufa&ured by the Chi- 
nefe into figures, or little ftatues, I have likewife met with 
a white, pure, very finely grained marble ; which, by bare 
infpe&ion, is fufficiently diftinguifhed from the Chinefe 
agalmatolite here treated of. 


[ 4/ 1 1 


LVI. 

ADDITION 

TO THE 

CHEMICAL EXAMINATION 

OF 

LEPIDOLITE*. 


Since the analyfis of Leucite , defcribed in the earlier 
part of this work, has evidently proved that it contains 
the vegetable alkali as one of its eflential conftituent parts; 
it was to be expected that this alkaline fubftance might 
likewife be found in the mixture of various other fpecies of 
ftones and earths. The firft confirmation of this conjecture 
has been afforded to me by the Lepidolite . 


In the examination of this ftone, here quoted, the lofs of 
weight in the fum of its conftituent parts, which I could 
not then farther account for, amounted to 6£ per cent . f 
As I fufpedted that this lofs might arife from the vegetable 
alkali, which at that time was not yet known as a co-con- 
ftituent part of foffils, I refolved to undertake a fecond 
analyfis of lepidolite. 

A. 

I reduced, by grinding, 250 parts of the amethyjline red 
lepidolite to as fine a powder as the hardnefs and lubricity of 


* RJfay XIX. page 238. 
f See EJfay XXXII. page 355 feq. 
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its fcaly aggregate particles would allow, and digefted it with 
a large quantity of muriatic acid, in a temperature raifed at 
intervals to the point of ebullition. The remaining pow- 
der of the ftone, when feparated from the muriatic folution 
and wafhed, was deficcated and ignited. It ftill appeared, 
as before, in the form of white, very delicate Alining 
fcales, and weighed 210 grains. Treated with the blow- 
pipe, it fufed, nearly as eafily as lepidolite in the rough ftate, 
to a fmooth globule. 

b) This circumftance making it evident that the muria- 
tic acid had effected only an incomplete decompofition, I 
reduced again the remaining powder, by long continued tri- 
turation, to the moft comminuted ftate poftible, and boiled 
it once more with a frefti quantity of muriatic agid. The 
refidue feparated by filtration {hewed now no farther difpo- 
fition to melt, and feemed to confift of mere filiceous earth. 

c ) The muriatic folutions ( a ) and ( b ) were then evapo- 
rated to drynefs, in a fand-heat ; the faline mafs remaining 
was pulverized, covered with alkohol, and placed in a warm 
temperature. A conftderable fediment fettled to the bot- 
tom ; which, after the fpirituOus folution had been poured 
off, was diftolved in water, combined with fome drops of 
ammoniac, and filtered. It then left behind if a brownifh 
flime, confifting of alumine, fijex, and oxyd of manganefe. 

d) I next evaporated the clear folution that had parted 
the filter. It left behind a faline pellicle, confifting of 
fmall cubes \ which, after gentle ignition, in order to drive 
off the fmall portion of muriated ammoniac exifting in it, 
weighed l 6 | grains. This fait was muriated pot-afh. Dif- 
folved in a little water,, and combined with a folution of 
pure tartareous acid, it formed acidulous tartrite of pot-afh, 

[cream 
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(cream of tartar which by combuftion yielded carbonatof 
pot-afh. 

Now, fince in i 6£ grains of muriated pot-afh are con- 
tained 10 grains of pot-afh free from water and carbonic 
acid, there remain 4 grains of this laft to be reckoned as 
conftituent parts in 100 of lepidolite. 

B. 

a ) Tiv% hundred and fifty grains of powdered lepidolite 
were expofed to a red-heat, during two hours, in a filver- 
crucible, previoufly mixed with the fame quantity of very 
pure carbonated foda, that had efRorefced in the air. This 
mixture came out of the fire a compa£tly united mafs, of an 
uniform, lively brick-red, It was pulverized, and fuper- 
faturated with dilute muriatic acid, and kept in digeftion 
till the red colour had totally vanifhed. The filiceous earth 
that fubfided from this folution was afterwards feparated by 
means of the filter. 

h) The muriatic folution was then evaporated to dry- 
nefs ; the faline mafs was extracted, by alkohol, in a low 
heat ; the fediment, left undiffolved by this laft, s was re- 
dido! ved in water, then combined with a little ammoniac, 
filtered, and again evaporated to a dry fait. 

c ) The dry fait, thus obtained, was again difTolved in 
water, and, in combination with liquid acid of tartar, ex- 
pofed to a warm temperature. At the beginning, the mix- 
ture continued clear ; but, gradually, it depofited minute 
cryftalline grains, which, after lixiviation and drying, 
weighed I2f grains. Thejrconfifted of regenerated tartar * 
from which carbonated pot-afh was produced by com- 
buftion. , 


5 
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d) I now returned to the precipitate, feparated by means 
of ammoniac ( b ). This I diffolved in dilute fulphuric acid ; 
and, after having added to this folution the fpirituous folution 
of the muriated alumine (/>), as well as the muriatic folution 
from which the regenerated tartar had been feparated, I 
fubje&ed the whole for fome time to digeftion ; and finally 
freed it, by filtration, from the remaining brownifh, muddy 
depofite. This folution, when farther evaporated, without 
any addition of acetated vegetable alkali, fhot into regular 
cryftals of alum, amounting to 185 grains. The remainder 
of it, {till farther evaporated, congealed to a fhapelefs faline 
mafs. 

Thus, by the experiment B, the prefenc-e of the alkaline 
faline conftituent part in lepidolite has received an additional 
proof: for, thefe 250 grains of this fofiil yielded as much 
pot-alh as was neceftary to the production of the il\ grains 
of regenerated tartar, mentioned at (c), and likewife the 
quantity entering into the 18.5 grains of the cryftallized 
alum here obtained. 

However, the quantity of vegetable alkali naturally con- 
tained in lepidolite is more accurately (hewn by the ex- 
periment A ; according to which, as mentioned in its 
place (A.d), there muft be added to its other conftituent 
parts 4 per cent . of pot-afh. 

Hundred parts of Lepidolite^ therefore, contain : 

Si lex . 54,50 

Alumine 38,25 

Pot-ojh 4 

Oxyds of manganefe and iron . . 0,75 


Lefts, partly confiding of water 


97 > 5 ° 

2,50 
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In my firft analyfis I noticed my furprife, that, in this 
very fufible ftone, befides the filex and alumine, no con- 
ftituent part could be found to promote fufion, except the 
very tririing portion of the oxyds of manganefe and iron. 

Yet I do not venture to affirm, unconditionally, that this 
fullbility of lepidolite is owing to this alkaline ingredient 
now difeovered in it ; becaufe the leucite , whofe earthy 
parts are likewife filex and alumine, as well as lepidolite, 
is, in fa£f, infufible, notwithftanding that it contains the 
alkaline ingredient in five times the quantity of that of 
lepidolite. 


] 
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LVII. 

CHEMICAL EXAMINATION 

OF 

URANITE. 

1 ‘ ' f 

FIRST SECTION*. 

i.)The ancient philofophers, who confidered our globe as 
the center of the material univerfe ; and the fun, on the 
, contrary, merely as a planet deftined, like the others, to a 
periodical circumvolution round the earth, flattered them- 
felves that they had difcovered a great myftery of Nature, 
in the agreement of the feven celejlial bodies , which they af- 
fumed for p&nets, with the feven metals known in thofe 
times. In confequence of the varions hypothefes which 
they founded on this fuppofed myftery, they allotted to each 
metal a certain planet, by whofe aftral effluvia its genera- 
tion and maturation were to be promoted. In like man- 
ner, they took from thefe planets their names and fymbols, 
to defignate the metals fubordinated to them. But as the 
above number of metals has long fince been increafed by 
later refearches ; and as the difcovery of new planets has 
not kept pace with that of metals, the metals newly found 
out have been deprived of the honour of receiving their 
names from planets, like the older ores. They, therefore, 
muft be fatisfied with the name given them accidentally, 
and, in moft inftances, by the common miner. 


* Read in the Royal Academy of Sciences, at Berlin. See 
Memoire Cbimique et Mineralogique furl'Urane , in the Mem sires ile 
VAcculemie Royal dcs Sciences , &c. Aout, *7*6, jufqu’a la fin de 
1787. Berlin, 1793. 


Of 
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Of late, feventeen metallic fubftances have been acknow- 
ledged as diftinct metals, each of a nature peculiar to itfelf. 
The defign of this effay is to add one to that number, the 
chemical properties of which will be explained in the 
fequel*. 

2.) The particular foffil, by the decompofition of which 
I have difcovered this new metallic fubftance, is the black, 
or pitch-blende (pfeudo-galena of many) as ic has been 
hitherto called. In the mean time, I fliall continue to ufe 
that appellation, till, in the progrefs of this effay, the nc- 
ceffity of giving it a new name will be confpicuous. This 
foflil is found at Joachimsthal in Bohemia, and at "Johann 
Georgenftadty in the metalliferous mountains of Saxony. 

Only a few writers appear to have been formerly ac- 
quainted with this mineral. Wallerius and Brunich men- 
tion, indeed, under the head Argentiferous Ores of Zinc, 
the pitch-blende , and a black pitch-ore ( Pecherz ) ; but it 
does not appear that they meant by it, or even have known 
the above foffil from Joachimsthal and Johann-Georgenftadt „ 
Werner , to whom its fracture, hardnefs, and gravity, Ef- 
ficiently indicated that it could not be a blende, has trans- 
ferred it from the clafs of zinc-ores to that of the ores of 
iron, calling it Eifen-pecberz though only ad interim , until 
its proper place fhould be afcertained by chemical analyfis. 
A fubfequent conjecture of his, that this foffil might, per- 
haps, contain the metallic radical of tungften , or wolfram * 
was thought to be fupported by actual experiments made at 


* Even this number (17) of ^metallic fubftances has received an 
addition, by the Titanlum y fo lately difcovered, as is iliewn by J 
EJfaji XIV- pages 200 and 210, 


Scke.TJ- 
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Scbemnitz *. But this pretended fa& is contradi&ed by the 
refult of the following examination. 

3.) The varieties of this foflil, that have hitherto occur- 
red, may be divided into two forts. The firft of them is 
found in brownifh-black, maflive, and, for the moft part, 
outwardly flat, reniform pieces. It is refplendent both ex- 
ternally and internally ; wholly opake, and of an imperfeA 
conchoidal fra&ure. It is brittle, admits of being eafily 
comminuted by trituration, and affords then a black powder, 
tending to the greenifh. Its fpecific gravity, upon an 
average, is 7,500. 

To this fort belong, in particular, the pitch-blendes dug 
at Joacbi?nstbal , in the mines, or galleries ; Sacbsiscber 
Edelleutstolln , and Hobe Tanne ; where they are accom- 
panied by brown-red ponderous fpar. 

The fecond variety , to which belongs the greatefl part 
of pitch-blende that occurs at Johann-Georgenstadt , is grey- 
ifh black, and exhibits various degradations, from the glit- 
tering to the dull or dim. At that place it is obtained in 
the mine Georg Wag fort , in larger or fmaller mafles, be- 
tween ftrata of fchiftofe mica ( Glimmerfchiefer)\ which is 
nearly in a ftate of decay. It is ufually accompanied by a 
metallic earth (oxyd), of a yellow, reddifh, and light-brown 
colour ; and, befides, alfo frequently by the green mica , as 
it is called, cryftallized in fmall quadrangular tables. Some- 
times it is obferved to be inverted by compact galena ( Bley - 
schweif ), or having this latter difleminated in its fubftance 
in delicate veins and points,. It has alfo been met with 
there in the mine Neujahrsmaajffen , between alternate ftrata 
of the fibrous brown iron-ftonef . 

* See Bergmannhches Journal. 1789. Vol* I. page 612. 
f A more ample defeription of its external properties has been 
given by Karjlen> in the 4th vol. of the Beobacbt . u. Entdeck . a. d . 
Naturkunde. Berlin, 1792* page 178. 

4) When 
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4. ) When pitch-blende is tried by itfelf, before the blow- 
pipe, it undergoes no alteration, and is perfectly infufible. 
If mixed with foda, or borax, and placed in the fame fitua- 
tion, it is converted into a grey, cloudy button, refembling 
fcoriae. But with a neutral phofphat it produces a clear, green 
globule. If in thefe trials fome minute metallic grains 
ever appear, they proceed from the lead interfperfed in the 

foffil. 

5. a) I expofed half an ounce of triturated pitch-blende 
to a ftroiig red-heat, in a coated glafs-retort. After cooling, I 
found that it had loll feven grains. A fmall portion of 
fulphuric acid has alfo palled over, and in the neck of the 
retort a little fulphur was obferved to be fublimed. 

b) Another equal quantity of pitch-blende was roafted in 
open fire, that is, on a teft under the muffle, until all its 
fulphur had volatilized. By this management it loft 20 
grains. Upon this I kept it one hour longer in ignition, 
and obferved that its weight had again mcreafed eight 
grains. 


\ 6.) To examine the relations of pitch-blende to the fixed 
alkalis in the dry way , I triturated \ ounce of it with one 
ounce of carbonated pot-afh, and urged the fire to the fu- 
fion of the mixture in the crucible. The mafs poured out 
of the veffel was black-grey, compact, hard, and of a lamel- 
lar fracture. When ground, boiled with water, and 
filtered, the powder of the foffil remained on the paper with 
its former black colour, and alfo nearly with its original 
weight. The colourlefs fluid had merely an alkaline tafte, 
excepting only a flight indication of alkaline fulphuret ( liver 
of fulphur ) ; and when faturated with nitric acid, it 
depofited fome flocculi of filiceous earth, weighing four 
grains. 

By 
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By this infallibility of pitch-blende, in melting pot-afh, 
it was decided that it in no way belonged to the foffils 
which contain tungften, or wolfram. 

7.) I now proceeded to examine its habitudes with acids. 

Dilute fulphuric acid was incapable of effecting a true fo- 
lution ; it only extracted from it a faint greenifh tin&urc. 
Even concentrated fulphuric acid did not entirely diflolve 
this foflil : for, after £ ounce of pitch-blende had been di- 
gefted with one ounce of that acid, in a retort, the liquor 
being then again diftilled off to drynefs, and the refidue 
foftened with water, and filtered, its undiffolved part ftill 
weighed three drachms : and likewife the black colour 
which it ftill preferved (hewed that no perfeft folution had 
taken place. The fluid that had pafTed over was ful- 
phureous acid ; and the folution filtered off from the refidue 
had a green colour. 

8). Nitric acid , on the contrary, ^produced a more com- 
plete decompofition of that foflil. 

a) Half an ounce of the greyifh-black, dull pitch-blende 
was digefted, in a low-heat, with moderately ftrong nitric 
acid. It was attacked by the acid with an evolution of red 
nitrous vapours. I afFufed, by degrees, more of the acid, 
till the difappearance of the black colour of the foflil (hewed 

that its decompofition was accomplifhed. The folution, 

/ 

when again diluted with water, wa : s of a bright wine- 
yellow, variegated with the greenifli. It left on the paper 
a white-grey refidue, weighing 16 grains upon deficcation. 
This took fire, when heated in an earthen pot, and burned 
with a fulphureous flame ; lofing thereby 5-J grains. The 
remaining I0| grains confided of filex ; from which nitro- 
muriatic acid ftill extracted fame portion of iron. 

h) One 
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b) One half ounce of the blacker fort of pitch-blende, 
treated in the fame manner with nitric acid, coagulated, 
upon folution, to a bright-green gelatinous confiftence, in 
which fome light grey-yellow particles lay difperfed. By 
dilution with water, and filtration, it left 26 grains of a 
reddifh-grey refidue, 6 grains of which were fulphur, and 
the remainder an earthy matter, impregnated with iron. 

c) When no pure, compadt lumps can be had, the pitch- 
blende, which is ft ill embodied with its matrix, may alfo be 
employed for extraction with nitric acid. Twenty-four 
ounces of moderately ftrong nitric acid, affufed upon 8 
ounces of fragments of this impure pitch-blende, previoufly 
pulverized, attacked it with vehemence; the mixture be- 
came hot, and emitted red vapours. After digeftion for fome 
time, I diluted the folution with water, and filtered it. 
The gangue, or matrix of the fhiftofe mica kind, exifting in 
the foflil, remained behind as a light-brown mud ; which, 
after walking and deficcation, weighed 4| ounces, but loft 
one drachm more by burning off the fulphur which it con- 
tained. I concentrated the greenilh-yellow folution, by 
diftillation, from a retort ; by which management nitrat of 
lead feparated, in white glanular cryftals, amounting to 50 
grainSi 

g) By muriatic acid only an incomplete folution was pro- 
duced. 

But if this acid be mixed with one third part of the 
nitric, the nitro-muriatic acid arifing from this combination 
effedts a perfedt folution. 

Half an ounce of pitch-blende, mixed with two ounces of 
aqua regia, became hot, and was violently attacked by this 
folvent ; at the fame time that the mixture ftrongly effer- 

1 i vefced 
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vefced, and the folution was almoft entirely effected for the 
greateft part. When it had digefted a while, it was diluted 
with water, and palled through the filter. Its refidue 
weighed 13 grains ; which, after the combuftion of the 
fulphur, left nine grains of a filiceous matrix. The folution 
depofited muriat of lead, while cooling, in minute, white, 
needle-fhaped cryftals, which, by reduction, yielded a regu- 
line bead of lead, of J- grain. After fome time, there ap- 
peared in the folution fome beautiful, large, bright, greenifh- 
yellow cryftals, in rhomboidal fix-fided tables. 

10. ) Endeavouring to become more accurately acquainted 
with the metallic principle which is the chief ingredient in 
pitch-blende, as well as with its chemical relations to other 
fubftances, I performed various experiments with the nitric 
and nitro-muriatic folutions before mentioned. 

At firft I attempted to find whether a reduction of it 
would take place in the humid way . With this view, I 
filled two glafies withthofe folutions, immerfing in the one 
fome polifhed iron, and in the other a thin ftick of zinc. 
But in neither cafe was any thing precipitated. 

11. ) Pruffiat of pot-afh threw down, from both thefe fo- 
lutions, a deep-brovjn-red precipitate, refembling red ful- 
'phurated oxyd of antimony ( Kerme’s mineral.). This 
phenomenon is one of the moft cfyaracferiftic properties, by 
which this metallic fubftance is ciftinguiftied. It is true, 
copper likewife falls down, of a brown colour, if precipi- 
tated from acid menftrua by means of Pruflian alkali ; but 
then it appears rather more in the form of flocculi, of a 
woolly cohefion : whereas the former, on its precipitation, 
dire&ly fpreads, or diffufes itfelf through the whole volume 
of the fluid. Still more does the brown-red precipitate, 
obtained by precipitating the oxyd of molybdena from its 

muriatic 
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muriatic folution, by means of Pruffian alkali, refemble 
that mentioned above. However, befides that the colour, of 
this laft is brighter, thefe two metallic fubftances are, in 
every other refpeft, fo different, that they cannot eafily be 
mi (lake n tor each other. 

If the pitch-blende, as is moftly the cafe, be accidentally 
accompanied by a portion of iron, the precipitate appears, at 
firft, of a dirty black, but, after the reparation of this, its 
colour is a purer brown. 

12. ) Sulphuret of ammoniac precipitates the. metallic fub- 
ftance of pitch-blende, diffolved in acids, of a brown-yellow 
colour ; in which cafe, the mixture is ufually covered by a 
white-grey pellicle of a metallic luftre. 

13. ) By tincture of galls , or gallic acid, added to ex- 
cefs, only a flight quantity of a blackifh precipitate is pro- 
duced. But if the predominant part of the acid be neu- 
tralized by an alkali, a copious precipitation of a chocolate- 
brown enfues. 

14. ) All alkalis throw down the metallic portion from 

the acid folutions of pitch-blende, of a yellovj colour . This 
affords another character peculiar to that metallic fubftance. 
The fhades, or degradations of that yellow colour, are va- 
rious, according to the degrees of purity of the foffil, and, 
likewife, according to the nature of the alkaline fait em- 
ployed in the procefs. , 

The fixed alkalis promote the precipitation, in the mofl 
complete manner, if they are ufed in their cauftic, or pure 
ftate. The precipitate is then commonly lemon-yellow ; 
but it inclines more to the white, if carbonated alkali is em-? 
ployed as a precipitant. 


1 1 2 
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15. ) If more carbonated alkali be added than is required 
to faturate the acid, part of the metallic oxyd will be re- 
diffolved ; but it falls again down, of a lemon-yellow, by 
faturating the exceftive portion of the alkali. A fimilar re-dif- 
folution, in carbonated fixed alkali, happens, when the yel- 
low oxyd, recently precipitated and walked, while yet 
moift, is mixed with deliquefeed pot-aft, and digefted 
in a boiling heat. If, to the faffron-yellow folution, after 
leparation of the undifiolved refidue, nitric acid [s added, it 
throws down the difiolved part of a pale yellow colour. 

On repeating this experiment with cauftic lixivium, the 
colour of the metallic oxyd changed to a dark-brown. But 
this lixivium, being afterwards examined, was found to con- 
tain nothing of that oxyd. This circumftance fervesto prove 
that it is not the alkali,, but the carbonic acid combined 
with it, that contributes to effeft the folution before no- 
ticed. 

16. ) Somewhat different was the colour of the precipitate 
which I have obtained from the greenift nitric folution of 
the blacker variety of pitch-blende (8. b .J, by means ol 
cauftic foda $ for this inclined from the yellow to the green. 
This is not owing to a latent portion of copper in the foflil ; 
as the precipitate gives neither colour nor tafte to cauftic 
ammoniac poured up"on it. 

17. ) This yellow metallic oxyd readily diffolves in acids. 

When treated with dilute fulphuric acid , gently warmed, 
it was foon diffolved, leaving only the portion of lead which 
ftill remained in it. The folution, duly evaporated, af- 
forded a lemon-yellow metallic fulphat, cryftallized in 
fmall accumulated columns. 


18. } The 
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18. ) The folution of the yellow metallic oxyd in weak- 
ened nitric acid, and made to cryftallize by evaporation, at 
firft depofited a lrnall quantity of nitrat of lead, and, after- 
wards, beautiful, clear, oblong, hexagonal tables, of a plea- 
fmg, light-greenifh colour ; fome of which were \ of an 
inch long, and \ of an inch broad. To preferve thefe 
cryftals in their original perfection, they mult be kept in a 
clofed veffel, as they feem liable to fome decay by the ac- 
cefs of air, 

19. ) The folution of this metallic oxyd, prepared by 
muriatic acif evaporated to the point of cryftallization, and 
left ftanding in the cold, at firft yielded fome muriated lead, 
in line needles ; but, after this, it {hot into yellowifh-green 
cryftals, the fundamental figure of which appears to be the 
rhomboidal, or oblique quadrangular table. 

20. ) By diftilled vinegar , ftrengthened by freezing, this 
metallic calx was diftolved, with the aid of digeftion. After 
gentle evaporation, this folution afforded fine, clear, topaz- 
yellow cryftals, in regular, four-fided, thin columns, with 
tetrahedral pointed terminations, fome of them one inch 
long. When I fubjeched fome of thefe cryftals to ignition, 
beginning with a low heat, the metallic oxyd left, after 
the expulfion of the acetic acid, preferved the fame figure, 
for the moft part, which the cryftals had originally pof- 
fefled. 


21.) Phofphoric acid, likewife, is a folvent of the preci- 
pitate obtained from pitch-blende. But this folution does 
not long continue clear ; the phofphated metallic oxyd 
falling down, by degrees, in yellow-white, amorphous floe- 
culi, of difficult folution in water. A fimilar precipitate 
alfo arifes on pouring phofphoric acid into the acetic folu- 
tion of this foffil. 


* 1 3 
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22. ) I introduced a mixture of one part of pitch-blende 
with three of nitre, by fucceflive portions, into a red-hot 
crucible. The mafs foamed much ; but only a weak deto- 
nation was obfervable. I kept it in ignition for half an 
hour, after which I fet it afide to cool. It was of a choco- 
late-brown ; and when this mafs, liquified with water, had 

\ been filtered, the powder of the foffil left on the paper re- 
mained of the fame colour. The colourlefs lixivium contain- 
ed {fill fome jandecompofed nitre 3 and acids caufed it to de- 
pofite a whitifh precipitate, which for the moft: part con- 
fifted of filex. 

23. ) After thefe refcarches, I m#de feme experiments 
relative to the procefs of reduction .—When the yellow me- 
tallic oxyd was tried upon charcoal before the blow-pipe, 
it exhibited the fame phenomena as were mentioned of the 
crude pitch-blende, (4.) 3 excepting that it acquired a brown- 
ifh-grey colour by ignition 3 and that the brownifh colour 
of the globule produced, on its treatment with foda and bo- 
rax, was purer and clearer than that from the rough foflil : 
in the fame manner as the colour of the green globule arif- 
ing from its mixture with an alkaline phofphat, in the like 
procefs, was more pure and clear. 

24. ) The trials made by fufion in the crucible gave all 
exaftly fuch relults, as thofe previous fmall trials upon 
charcoal would allow me to exp eft. 

a) One drachm of rough pitch-blende , mixed with if 
drachm of calcined borax, together with fome char- 
coal-duft, and covered with muriat of foda 3 and 

b) An equal quantity of rough pitch-blende, ming- 
led with two parts of black flux, and a little muriat 
of foda, where melted, each feparately, in the wind- 

furnace 
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furnace with a ftrong fire. In both cafes the foffil 
was converted into a black-grey, dimfcoria, without 
any trace of reduction : only that fome metallic grains 
of lead appeared, originating from the particles of that 
metal difleminated in the rough foffil. 

25. ) In the following experiments I employed the pure 
yellow precipitate before mentioned. 

a) One drachm of it was mixed with two drachms 
of black flux, and inferted in a charcoal-crucible ; 

( * 

b) Another drachm was mingled with twice its 
weight of calcined borax, and likewife put in a cruci- 
ble made of charcoal ; and 

c ) A third drachm was mixed with 10 grains of 
charcoal-duft, 20 grains of calcined borax, and two 
drachms of powdered white glafs. 

t 

Thefe mixtures, the crucibles being firft luted, were ex- 
pofed for one hour and a half to the ftrongeft heat of the 
melting furnace. 

The produdl, which in all three crucibles was nearly the 
fame, confifted of a black vitreous fcoria, but exhibited no 
indication of any metallic button. 

26. ) Being thus convinced, that the redu&ion of this 
metallic oxyd, which I had in view, was not to be accom- 
plifhed by means of faline and vitrifying fubftances, I re* 
folved to treat it merely with combuftible bodies, after the 
manner of the aflfays of manganefe. For this purpofe, I 
triturated 120 grains of the yellow metallic oxyd to a pafte, 
with linfecd-oil, and caufed the oil gently to burn on a 

I i 4 teft. 


\ 
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; * 

teft. There remained 85 grains of a heavy black powder 
behind ; which I expofed, in a well fecured charcoal-cruci- 
ble, to the medium heat of the procelain-furnace. 

* At the fame time, another crucible, containing pure 
oxyd of manganefe , and prepared in the fame manner, was 
expofed to the fame fire. 

When both thefe crucibles were brought back from the 
furnace, I found, that, in th efecond^ the reduction of manga- 
nefe to the reguline, or metallic ftate, had been moft per- 
fectly accomplifhed. But in the firft crucible I found the 
oxyd, obtained from pitch-blende, in the form of a heavy 
and only loofely coherent mafs ; which by friCtion between 
the fingers could be divided into a fine black-brown duft, 
yet poflefled of a metallic luftre. 

In pouring nitric acid upon a part of that duft, the folu- 
tion went on with pretty confiderable energy ; the mix- 
ture growing hot, and giving out a quantity of red nitrous 
fumes. By this phenomenon, I was perfuaded, that the 
oxyd had in fome manner been revived to the metallic ftatc, 
although not run into one mafs ; and, hence, that this me- 
tallic fubftance is more refra&ory than even manganefe. 




27.) To experience, whether this oxyd of pitch-blende, 
thus far metallized, would not perhaps prove more fufible, 
I put the remaining portion in a charcoal-crucible; covering 
it with half its quantity of calcined borax, and the remain- 
ing fpace of the vefTel with pulverized charcoal. The 
outer crucible of baked clay, into which the former was 
inferted, was then well luted, and expofed to the ftrong- 
eft heat of the porcelain-furnace. My expectation, as I 
found by the refult, was not totally difappointed ; for I now 
obtained a coherent mafs, confifting of conglutinated ex- 
tremely 
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tremely minute metallic grains, whofe aggregation, how- 
ever, was not compaft, but finely porous, and like froth. 
The colour of that metallic mafs was outwardly dark-grey, 
but inclining on the ftreak to the brownifli. Its metallic 
luftre, for want of perfect denfity, was but moderate, and 
the cohefion of its integrant particles only flight. Its fpe- 
cific gravity, 6,440. 

No alteration was produced, when fmall portions of that 
regulus were ignited upon charcoal with the afliftance of 
the blow-pipe. On fufing it with fufible phofphoric fait, 
the globule, while melting, was coated with a dull, filvery 
white pellicle, formed by cohering, exceedingly fine me- 
tallic globules. On continuing the fufion, this metallic 
cruft entered deeply into the body of the globule, which at 
laft acquired the appearance of a dim, grey-green, porous 
fcoria. 

28. ) With the view of attempting an artificial minera- 
lization by fulphur, I mixed the yellow oxyd with twice 
its weight of fulphur in a fmall glafs-retort, and expelled 
again from it the greateft part of the fulphur, by applying 
heat. The refidue combined with the reft of the fulphur 
was a black-brown, compact mafs. But the degree of af- 
finity of this metallic fubftance with fulphur is but low ; 
for, on expofing again this fulphurated mafs, in another re- 
tort, to the aftion of fire, the remainder of the fulphur 
admitted of being entirely driven out; while the metallic 
part remained behind in the form of a black, heavy, granu- 
lar powder. 

29. ) Toinveftigate what colour this metallic oxyd would 
give to glafs-frits, and what effeft it would produce on 
porcelain, when applied to it as an enamel colour, the fol- 
lowing experiments were made. 
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a) Si lex . 2 drachms. 

Mild pot-ajb .... i drachm. 

Yellow metallic oxyd . . 10 grains, 

produced a clear, light-brown glafs. 

b) Silex 2 drachms. 

Mild foda I drachm, 

Yellozv metallic oxyd . . io grains, 

yielded an opake, black-grey glafs. 

c ) Silex, ) 

Burnt borax, | ofeach • 2 drachms. 

Yellow metallic oxyd . . 20 grains, 

afforded a glafs perfe&ly refembling brown rock-cryftai 
( Ranch-topaz ). 

d) Silex , 

Fitreous phofphoric acid , >■ 2 drachms of each:* 

prepared from bones, J 
Yellow ??ietallic oxyd . . 20 grains, 

gave a bright apple-green, opake glafs, almoft like chryfo- 
prafe. 

% 

t ) Vitreous phofphoric acid ^ 

from animal bones . . 2 drachms, 

Yellow metallic oxyd . . io grains, 

produced a clear emerald green glafs. 

Thefe tw o laft vitrifications, by degrees, attracted moif- 
ture from the atmofphere. 

f) The yellow metallic oxyd, gently ignited, mixed with 
a proper flux, and applied to porcelain, and fufed upon it 
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in the enamelling furnace, produced a faturated or deep 
orange-yellow colour. 

30. ) From the whole of thefe experiments it is manifeft, 
that the pitch-blende does not belong either to the ores of 
zinc, or to thofe of iron, nor yet to the genus of tungften or 
wolfram, and in general to none of the metallic fubftances 
hitherto known ; but, on the contrary, that it confifts of 
a peculiar , difinSf , metallic fubftance . Therefore its for- 
mer denominations, pitch-blende , pitch-iron-ore , &c. are no 
longer applicable, and muff be fupplied by another more 
appropriate name. — I have chofen that of uranite , ( Ura- 
nium J, as a kind of memorial, that the chemical difcovery 
of this new metal happened in the period of the aftronomi- 
cal difcovery of the new planet Uranus *. 

31. ) In the pit Georg Wags fort, at Johann-Georgenfadt , 
the metal uranium likewife occurs in the form of a metallic 
oxyd, of an earthy appearance. This is the earthy folTii, 
already mentioned at the beginning of this effay, which 
there accompanies the compact uranitic ore under various 
fhades of colour, palling from the pale fulphur-yellow into 
the brick-red, as alfo into the brown-yellow. The light- 
yellow and reddifh varieties are thepureft; fince, when dif- 
folved in nitric acid, and treated with PrulTian alkali, they 
immediately precipitate of a brown-red colour. The darker 
varieties, on the other hand, contain more or lefs of iron. 
This earthy oxyd of uranium has formerly been taken for 
an ochre of iron. It has likewife been confidered, as the 
product arifing from a previous decay of fliiftofe mica, which 
forms the gangue, containing this foflil in the mine juft 
mentioned. 


* This is called Georgium fidus in England only. — Tranfl. 
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32. ) To this place likewife belongs the green mica, as k 
was formerly called, that is alfo dug from the fame pit. 
This beautiful foftil is found in the fiflures, rifts, and part' 
ings of the rock, as well as upon the earthy uvanitic oxyd ; 
for the mod part, in the form of thin quadrilateral tables, 
fome of which approach to the cubical figure. Its colour 
is variable, paffing from the emerald green to that of the 
green-finch, to a lemon-yellow, and even to the filver- 
white. — It is alfo found on the ‘Tannenbaum at Eibenjlock , 
moftly upon brown hornftoiie-quarz, though but very fpar- 
ingly. 

33. ) It is indeed certain, upon various grounds, that this 

foflil is not a true mica. Yet its nature continued to be a 
matter of quefticn, until Bergman?! , on analyfing it, thought 
that he had difeovered in it muriated copper and argil ; and 
it was upon this authority that Werner has given it the 
name Chalcolite . Notwithftanding this, Bergmann frill 

entertained fome doubt concerning the refult of his own 
experiments 3 efpecially as he could examine only a very 
fmall quantity of it. 

34. ) But according to my experiments, this green mica, 
or chalcolite, is a crystallized oxyd of uranium , coloured by 
copper . After having procured, with great trouble, and facri- 
firing feveral fpecimens, a fmall quantity of exquifitely 
pure cryftals, I poured upon them nitric acid, which dii- 
folved them quietly, and entirely in the cold. Into one part 
of this Solution I dropped nitrated filver; but no turbidneft 
enfued, though Bergmann afibrts that he has obtained mn- 
riat of filver. ( Horn-Silver). 

Into another portion of the folution of the green cryftals 
I introduced a polifhed fteel-fpring, and found that it be- 
came incrufted with a coppery coating of metallic luftre. 

The 
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The remainder of that folution was faturated with cauftie 
v ammoniac* A biueifh-grey precipitate fell down, and the 
liquor, likewife, affumed a blue colour. I then added as 
much ammoniac, as was neceffary to diffolve all the cop*- 
per contained in that fluid ; after which, I decanted the 
bright blue folution from the precipitate: affuflng upon 
this lalt fucceflive freih portions of ammoniac, until this 
alkaline fluid was no longer tinged blue. The refidue, 
which had been thus freed from copper, I re-diffolved in 
nitric acid, dividing the folution into three parts. When 
a polifhed watch- fpring had been immerfed in the nei- 
ther copper, nor any thing elfe was precipitated. By com- 
bining the fecund portion with P ruffian alkali, a brown-red 
precipitate fufliciently copious was obtained. From the third 
portion, cauffic pot-afh threw down a pure yellow oxyd of 
uranium. 

Copper, however, fhould not be confidered as an eflen- 
tial conftituent part of the cryftallized oxyd of uranium; 
jince I have not found the lead trace of it in another va- 
riety, that had a pure wax-yellow colour. 

SECOND SECTION. 

Another more pure variety of compact uranite, of a 
luitre almoft metallic, which I afterwards received from 
Joachimsthal , induced me to repeat its analyfis. 

A. 

a) Five hundred grains of this uranitic ore were pow- 
dered, and digefted in a gentle heat, with nitric acid of 
a moderate ftrength. The quantity of the acid employed, 
not being fuflicient to effect a total folution, the mixture 
appeared like a fluid, rendered turbid by a fine brick-red 
mud y but which difappeared on the addition of another 
fmall portion *of nitric acid. The folution became clear, 
while a light-grey flocculent matter feparated, ar;d was of a 
greenifh afpedt. The refidue collected by filtering weighed 

30 
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30 grains after drying. When placed upon a teft, gently 
heated, its fulphureous part was confumed with a faint flame ; 
and the remainder proved upon trial to be mere filiceous 
earthy weighing 25 grains. 

S 

b) The nitric folution was in part generally evaporated. 
It depofited nitrat of lead ; which, when re-diflolved in 
water, and combined with fulphuric acid, yielded 35 grains 
of fulphated lead. Thefe indicate almoft exaftly 25 grains 
of metallic lead . 

After this feparation of the lead, the nitric folution gra- 
dually (hot into longifh hexahedral plates of a light- yellow 
colour, fomewhat inclining to the green. This nitrat of 
uranium, re-diflolved in water, and treated with cauftic 
pot-afh, afforded 440 grains of yellow precipitate. 

c) The remainder of the folution, that would no longer 
cryftallize, when tried by Pruflian alkali, {hewed by the 
blue colour of its precipitate, that it had been contaminated 
with iron. This precipitate was then inpiflated, driving out 
the nitric acid by means of heat ; after which it left a refidue 
weighing 40 grains. This laft, when boiled again with nitric 
acid, and filtered, left on the paper a red oxyd- of iron \ which, 
triturated with linfeed-oil, and ignited, obeyed the magnet, 
and weighed 13 grains. 

Since, therefore, an hundred parts of this ore contain 
no more than one part of fulphur , and, on the other hand, 
five parts of lead\ there remains no doubt, but that this 
imall quantity of fulphur belongs to the lead exifting in the 
ore. For this reafon, I no longer confider the black urani- 
tic ore, including its varieties, and taken by itfelf, as an 
ore miner ali%ed by fulphur, but as an imperfect metallic oxyd; 
that is to fay, combined with but little oxygen. This con- 
dition, fo nearly approaching the metallic ftate, is the caufe 
why the folution of this oxyd in nitric acid is attended with 
extrication of heat and nitrous vapours. 

Hence, 
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Hence, according to what has been faid, the fhining 
black ore of uranium from Joachimfhal is compofed, in one 
hundred parts, of : 


Sulphat of lead 6 

Si lex 5 

Oxyd of iron , attradiible by ? 2. $0 

the magnet . . . . 3 

Uranium 86,50 


100 

B. 

With the yellow oxyd, that had been precipitated from 
the folution of the uranitic nitrat, freed from, iron, (A. 6.) 
I infti tuted feveral experiments, with a view of its reduc- 
tion. Thefe, however, did not completely anfwer my de- 
fire, to obtain a pure metallic button, run into a compadt 
mafs. Of thofe experiments, the following is that which 
has beft fucceeded. 

Fifty grains of this oxyd, when ignited, were formed 
with wax into a ball, and in a .well-clofed charcoal crucible 
expofed to the moft vehement heat of the porcelain-furnace* 
the intenfity of which gave 170 degrees in Wedgwoods 
pyrometer . The metallic button obtained weighed 28 

grains, and prefented a dark-grey, hard, firmly cohering, 
finely-grained, of very minute pores, and, outwardly, glit- 
tering mafs. On rafping this with the file, or rubbing it 
with another hard body, the metallic luftre appeared on 
the place* thus laid bare, of an iron-grey colour ; whereas 
in the other affays that were lefs perfedf, the flreak of the 
uranitic regulus is ufually more verging to the brownifh. 
This metallic button likewife furpaffed in fpecific gravity 
thofe before obtained ; being, 8,100. 


lviii. 


CHEMICAL EXAMINATION 

OF TWO NEWLY DISCOVERED 

» 

tit a Kite s. 

T HE difcovery of Titanium , in the red Hungarian fhorl*, 
and in the fmall hair-brown cryftals, from the country about 
PaJJau-[> having fo much excited the attention of Chemifts 
and Mineralogies, it was natural to expeft, that this new 
metallic fubftance would alfo be found in other places. 
The event has ffiewn, that this expectation was not ill 
founded. 

The chemical analyfis made at Paris by Vauquelin and 
Hecht , with a foffil, diicovered by Micbe and Cordier at 
St. Yrieux , in the department of Haute-Vienne , has fhewn, 
that this metallic fubftance is likewife a native ofFrance J. 

To this the prefent eflay affords a new addition, by 
giving the analyfis of two other titanites , but lately difeo- 
vered. 

FIRST SECTION . 

Titamte from Spain . 

I had the pleafure of receiving from the collection of 
Baron Racknitz at Drefden y which is particularly rich in 

* See EJfay XIV. page. 200. 
f EJfay XV . page 21 1. 

J Journal des Mines. Paris. No. XV. page 10. 

Spanifti 
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l 

Spanifli minerals, a fofiil whole outward chara&ers juftified 
the fufpicion, that it might be an ore of Titanium. 

it occurs at Cajuelo , near Vuitrago , in the province of 
Burgos. 

The internal colour of it is a light teddilh-brown, inclin- 
ing in fome places to the copper-red ; but externally it is 
coated with white clay. It feems to have the form of a 
hexahedral column, with a flat fix-fided pyramidal termina- 
tion \ but inftead of the adtual point, it has a regular exca- 
vation, which refembles an inverted, hollowed, hexahedral 
pyramid. In the infide, that foflil has a ftrong femi-metal- 
Jic luftre. Its crofs-fra&ure is very diftinclly ftraight la- 
mellar ; and its longitudinal fra&ure imperfe£Hy and fmall 
conchoidal. It is very little tranfparent on the edges ; 
brittle, very hard, and of difRcult levigation, by which it 
affords a greyifh-brown powder. The fpecific gravity of 
it is == 4,180; 

One hundred grains of it, finely ground, and mingled with 
600 grains of mild pot-alh, were brought to fufion in a crucible. 
The melted mafs was of a pearly-grey, which, upon re-diffo- 
lution in hot water, depofited the oxyd of titanium of a per- 
fectly white colour. When this had been filtered off from 
the colourlcfs alkaline fluid, and lixiviated with water, till 
the wafhings no farther indicated any trace of alkali, it was 
deftccated, and found to weigh 175 grains. 

This titanic oxyd readily diffolved in muriatic acid, and 
was precipitated from it of a permanent green, by Pruflian 
alkali, and of a lively brown-red, by gallic acid \ and in 
general, in all its other properties, it agreed with the white 
•xyd of titanium, extrafted from the red Hungarian fhorb 

* k 
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SECOND SECTION. 

Titanite from Aschajfenburg. 

With the foregoing titanite from Spain another foflll 
correfponds, which Prince Dimitri Gallitzin has found fe- 
veral years paft not far from Aschajfenburg , in the Spefsart 
foreftj preferved in his collection as a mineral not yet afcer- 
tained. 

Its interior colour is a deep reddilh-brown ; externally 
it paffes fomewha-t into the lead-grey, and exhibits filver- 
white fcales of mica adhering to it. The fpecimen, here 
examined, was a rounded prifmatic, and, as it appeared, a four- 
flded cryftal 5 • the alternate angles of whofe facets feemed 
to be obtufe, and the ends apparently not yet completely 
cryftallized. Its fra&ure exhibits a ftrong femi-metallic 
fplendour. The longitudinal fracture is ftraight foliated ; 
the crofs fradlure, imperfectly conchoidal. It is untranfpa- 
rent, brittle., and very hard. Its fpecific gravity was found 

v Sj? er 4 >° 55 - 

One hundred grains of this titanite were finely powdered, 
and fufed with 600 grains of carbonated pot-alh. The 
mafs, when fixed by cooling, prefented a greenifh furface, 
and a pearly grey fracture. Upon pulverization, and folu- 
tion in water, the filtered alkaline liquor was like wife 
greenifh, buffoon loft its colour. The lixiviated and dried 
oxyd of titanium weighed 166 grains. Its white co- 
lour had a little of a reddifh tinge, arifing, perhaps, from 
a final] portion of manganefe ; the traces of which were 
fhewn by the external greenilh colour of the melted mafs, 

as well as afterwards by that of the alkaline liquor. 

* 

As for the reft, the metallic oxyd obtained from this 
foffil of Aschajfenburg exhibited in every refpeft the fame 
habitudes or relations, as the preceding from Spain , or 
that which had been fepa rated from the Hungarian titanite. 

LIX. 



CHEMICAL EXAMINATION 

OF SOME 

FERRUGINOUS TITANITES. 


FIRST SECTION. 


Iron-Jiiot Titanite from Cornwall. 

Within a few years a foffil has been brought into 
notice by the name Menachanite , which has been found 
in the parifh of Menacban , in Cornwall , and confifts of 
grey-black, fand-like grains, obeying the magnet. Mr. 
McGregor , of Menachan, who dedicates his ftudy to mirie- 
ralogical chemiftry, has given ^not only the firft informa- 
tion of this foffil, but alfo a full narrative of his chemical 
refearches concerning it. The chief refult of thefe is, that 
menachanite has for its conftituent parts iron, and a pecu- 
liar metallic oxyd, of an unknown nature 


By the following examination it will appear, that this 
fubftance, which, befides iron, forms the fecond chief com- 
ponent principle of menachanite, is precifely the very fame 
which conftitutes the Hungarian red fhorl ; namely, oxyd of 
titanium. With this opinion alfo, moft of the phenomena, 
noted down by M‘ Gregor , in his operations with menacha- 
nite, agre e . 


* CrelVs Chemifche Annalen. 1791. vol, I. pages 40 and 103. 
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Though I was eafily,convinced of this fa£t by my owr? 
experiments, it feemed, on the other hand, very difficult t® 
feparate entirely the iron from the titanic oxyd; and, 
hence, to afeertain the true proportion of thefe two ingre- 
dients to each other. Paffing over various experiments 
which I made with this defign, I will relate only the two 
following, by which I obtained the oxyd of titanium, freed 
the nioft from iron. 


A. 

a) Two hundred grains of menachanitc, finely powdered, 
were mixed with ten times their quantity of a lixivium, 
compofed of equal parts of cauftic pot-afh* and water. This 
mixture, being inpifiated to drynefs in a polifhed iron-pot, 
lodged in a fand-bath, was afterwards ignited in open fire. 
The mafs ran into thick fufion, and afliimed in cooling a 
dirty dark-green colour. 

h) By dilution with water, it gave a greenifli folution, 
from which a dark cinnamon-brown powder fubfided, which, 
detained on the filter, edulcorated, and dried, appeared very 
loofe, and weighed 374 grains. 

c) The green alkaline fluid foon loft its colour, and depo- 
fited fome brown flakes, which upon trial were found to be 
an impure oxyd of ma 7 iganefe , and weighed half a grain. 
\yhen this liquor had been treated with an over-proportion 
of muriatic acid, and again neutralized with carbonated pot- 
afh, it afforded a whitifh precipitate, which afterwards was 
decompofed into feven grains of ignited filex , and two 
grains of oxyd of titanium . 

t 

d) The 374 grains of brown-powder (i) were mixed 
with fix ounces of muriat of ammoniac, and fubliirud in a 

retort. 
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retort. The fal-ammoniac volatilized of a ftrong yellow. 
The refidue had the form of a loofe, ifabella-yellow pow- 
der, and was found to be (till contaminated with iron. 
When freed from this metal by previous lixiviation with 
water, and fuhfequent digeftion with mifriatic acid, it was 
of a grey-white, after a repeated wafiiing and drying, and 
amounted to 168 grains. 

\ 

e) This grey-white metallic oxyd, proving infoluble in 
acids, was fufed in a crucible with five times its quantity of 
carbonated pot-alh, and poured out. After congelation, 
the faline mafs prefented a pearly white $ was compact, and 
of a coarfe-ftriated fracture. On triturating, and walhing 
it with water, the metallic oxyd was left behind of a per- 
fedlly white colour. This, when edulcorated and dried, 
weighed 276 grains, and {hewed itfelf in every refpecfc to be 
a completely pure oxyd of titanium . 

f ) To obtain the iron, I difTolved in water the fublimed 
muriatof ammoniac ( d j, mixed the folution with the water 
employed for edulcorating the refidue, which thereby be- 
came muriated, and then I faturated the whole with cauftic 
ammoniac. The brown oxyd of iron , thus feparated, was 
dried, drenched with linfeed-oil, and heated to rednefs. It 
weighed 100 grains, and was rapidly and entirely attracted 
by the magnet. 

B. 

I effected another complete decompofition of menachanite 

in the following fhorter way. 

1 . * 

a) Two hundred grains of menachanite were prepared for 
their decompofition in the fame manner as explained before 
at (A, a, an d b) and the light-brown powder, thus ob* 
tained, was ignited for half an hour in a crucible. It now 

k k 3 received 
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received a blackifh chocolate-brown colour, and weighed 
260 grains. 

b) After having affufed upon it three ounces of muriatic 
acid, I evaporated it in a porcelain vefiel to a moderately 
deficcated mafs; the colour of which was yellow, like the 
yolk of eggs, and mixed with orange-yellow. It was then 
diluted with water, and put on the filter. The filtered li- 
quor contained muriated iron, and the wafhed refidue exhi- 
bited on the paper a fine, heavy powder, of an ifabella- 
yellow, which, dried in a low-heat, weighed 106 grains. 

c) I mixed this with a quintuple portion of carbonated 
po.t-afh, and brought it into fufion in a crucible. The 
piafs, when poured out, and fixed by refrigeration, was of 
a pearl-grey, with fome light-brownifii fpots. Upon tritu- 
rating, and edulcorating it with water, the titanic oxyd re- 
mained behind as a fiocculent, yellowifh-white powder, 
amounting to 226 grains, when deficcated in the air. 

d ) This oxyd readily diffolved in. muriatic acid, and en- 
tirely, without leaving any refidue. However, it was not 
perfectly free from iron ; fine© the precipitate produced from 
it by the infufion of galls did not exhibit that deep-yellow- 
red-colour, which is peculiar to the pure gallated oxyd of 
titanium. On this account, I caufed the folution to boil 
upon a fand-heat ; by which management the titanic oxyd 
feparated from the liquor in the form of white gelatinous 
fiocculi. It was then collected on the filter, and lixiviated 
with water, until this laft was no longer blackened by gallic 
acid. 

1 ' f * v * t 

e) The titanic oxyd, again deficcated, appeared now of 
a blight yellow colour, and was not attacked, by acids in its 
prefent ftate. To render it again foluble, I ignited, and 

urged 
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urged it by heat to fufion, with five times its quantity of 
carbonat of pot-aih. The pearl-grey mafs, then produced, 
and foftened by warm water, depofited the metallic oxyd of 
a perfectly white colour, weighing 230 grains, after edul- 
coration and drying. Muriatic acid readily diffolved this 
oxyd, which now, upon trial, appeared to be pure oxyd of 
titanium , abfolutely free from all iron . 

f) The fluids, that held the muriated iron in folution, 
were combined with cauitic ammoniac ; and the oxyd of iron 
precipitated by that means, when moiftened with linfeed- 
oil, and ignited, was found to weigh 102 grains. 

With regard to the proportion of titanium to iron in me- 
nachanite*, it cannot be determined in the diredl way. The 
reafon of this is, that the weight of the feparated oxyd of 
titanium varies very much, according to the different de- 
grees of faturation with oxygen, and perhaps alfo with car- 
bonic acid ; and moreover, accordingto the degree of defic- 
cation, &c. With greater certainty may the ftate of the 
iron contained in menachanite be determined ; which feem- 
ingly agrees with that of Etbiops martial , or black oxyd of 
iron, attra&ible by the magnet. Allowing this, the confti- 
tuent parts of Menachanite in the hundred may be ajfumed 
as follows ; 

Oxyd of iron , attra&ible by the magnet . 51 

Oxyd of tiianium 45,25 


Silex ... 3,50 

Oxyd of manganefe ....... 0,25 


100 

c. 

In order to become acquainted with theTiabitudes of me- 
nachanite in fire, I fubjeefed it to the following experiments. 

K k 4 a) Expofed 


5 ©4 LIX. Examination of fomc 

a) Expofed in a charcoal-crucible to the fire of the porce- 
lain-furnace, it proved infufible. Its grains were rendered 
fomewhat more porous ; its black colour had become paler, 
and its luftre lefs brilliant. At the fame time its furface 
was found overlaid with minute grains of iron. 

b) But in' the clay-crucible , the menachanite entered into 
perfect fufion, and in this ftate was imbibed by the pores of 
the veffel •, the places of which, that had been penetrated 
by the melted foffil, were externally brown, but in the 
fra&ure black and refplendent. 

SECOND SECTION. 

Ferruginous Titanite from Aschaffenburg. 

Menachanite is not the only inftance of a foffil com- 
pofed of the oxyds of iron and titanium. Befides that from 
Cornwall, fimilar mixtures occur in various countries, differ- 
ing only in the proportions of their refpe^tive ingredients. 
A proof of this is afforded by the following examination of 
a foffil, which Prince Dhnitri Gallitzin has likewife found 
in the Spefsart foreff, near Aschaffenburg , together with 
the pure titanite deferibed and examined in the preceding 
fedlion. The fpecimens given me for the fake of this en- 
quiry, by that zealous promoter of mineralogical fcience, 
are of various fizes •> the largeft is two inches long, one 
inch broad, and half an inch high. Moft of them are free 
from the veinfone , pr matrix ; but fome are embodied in a 
grey, flat-conchoidal quarz ( Fettquarz ). Their colour is 
iron-black, accompanied outwardly by a moderate, but in- 
wardly by a ftronger, metallic luftre. The foffil itfelf is 
compadt and opake. Its fradlure is uneven, and of a fine 
grain ; its fragments indeterminately angular. It is very 
brittle, hard, and is only with difficulty ground to a fubtfe 

powd er 
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powder, which has a black colour. Its fpecific gravity is 

4 , 740 . 

By the magnet this foflil is not in the leaft attracted, not 
even its fmalleft fplinters \ nor does it itfelf attradf the leaft 
particle of iron. The more remarkable is it, therefore, 
that it is poffefled of the property of indicating, like the 
loadftone, the adverfe poles, by contrarily attracting and 
repelling either end of the poles of the magnetic needle, or 
any moveable magnetic bar. 

\ • ’ 1 

a) One hundred grains of the foflil, finely pulverized, 
were boiled down to drynefs upon a fand-bath, in a polifhed 
iron-crucible, with two ounces of alkaline lye;, one half of 
which confifted of cauftic alkali. The veffel was then 
placed between burning charcoal, urging the heat to the 
ignition of the rnafs ; whereby it fufed with the confidence 
of a thick fyrup. The .refrigerated mafs was of a dirty 
brownifh hue. On being foftened with water, its undif- 
folved part fubfided as an incoherent, reddifh-brown pow- 
der, weighing 144 grains, after waihing and deficcktion. 
The alkaline liquor was deftitute of colour, and had taken 
up nothing of the foifil, 

h) Upon thefe 144 grains a fufficient quantity of muria- 
tic acid was poured, and again evaporated from it nearly to 
drynefs. On diluting this combination with water, an ifa- 
bella-yellow precipitate fell down from it. This laft, col- 
lected on the filter, edulcorated, and dried, and then heated 
to fufion with five times its quantity of carbonated pot-afh, 
yielded a grey-white mafs, from which, after dilution with 
water, I obtained a yellowifh-white powder, which, cleared 
by wafhing from the laline particles, and deficcated, weighed 
( 45 grains. Italfo, when accurately examined, (hewed evi- 
dently, that it was oxyd of titanium . 
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c) The portion of iron, fufpended in the muriatic folia- 
tion, was precipitated by cauftic ammoniac, and, when col- 
lected, it was moiftened with linfeed-oil, and fubje&ed to 
a low red- heat. This iron weighed 78 grains, and the whole 
of it obeyed the' magnet. 

As, therefore, no other conftituent part exiftedjn the fof- 
fii, I may fairly confider the remaining part as its titanic 
portion. According to which, an hundred parts of the fof- 
fil contain : 

Oxyd of iron . . 78 

Oxyd of titanium .22 


THIRD SECTION \ 
Ferruginous Titanile from Ohldpidn . 


At the works at 0 hi apian ^ in Tranfylvania , where auri- 
ferous fands are wafhed, there occurs a titanite mixed with 
lefs iron. It confiftsof comprefled, or flat, rounded grains, 
for the moft part of the fize of a lentil, in which, now and 
then, flight traces of a deftroyed cryftalline form are ob-» 
fervable. Its colour is greyifti-black, inclining to the 
brownifh-red. It is opake; externally of a middling, in- 
ternally of a brighter, metallic luftre ; of a lamellar tex- 
ture 5 very hard, brittle ; and reducible, by grinding, to a 
greyilh-brown powder. Its fpecific gravity is 4,445. 

If heated alone before the blow-pipe, it fuffers no fenfi- 
ble alteration. Nor does the magnet flhew any aClion upon 
this fofiil, either in the rough ftate, or roafted. 


This 
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This foflil is one of the mingled heterogeneous parts 
conftituting the auriferous fands at Oblapian, which confift 
of very unequal grains, as well with regard to their fhape 
or form as to their bulk. Of thefe accumulated fands, 
the larger grains confift, for the greateft part, of this titanic 
ore. 

* / 

The middle-fized grains are partly light-crimfon, partly 
carmine-red. They are opake, and have half a line, 
of an inch) in diameter. They bear great refemblance to 
fpinell, or, on account of their conchoidal frafture, to the 
j*uby, or red fapphire. 

The fmalleft of them, which feem to be grains of quarz , 
are yellowifh-white, very tranfparent, or femi-pellucid, 
acute angular, and in their diameter hardly part of an 
inch wide. 

Of this laft fize there exift alfo many fine black grains 
in the general mafs, which probably are like wife titanium r 

Thefe, and the granular quarz, conftitute by far the 
greateft part of the whole. The mingled* heap, from one 
fixth to one fourth part, confifts of the red grains ; but 
the larger titanic grains lie but fparingly diftributed among 
them. 


a) Two hundred grains (by weight) of thefe minute ti- 
tanites, previoufly pulverized, were mixed with a lixivium 
made of 600 grains of cauftic pot-afh in a filver veflel, and 
after being evaporated to drynefs, gently ignited for half an 
hour. Thi$ mafs came out of the fire of a verdigris co- 
lour, with brown-red fpeckles. When diffufed in water, 
and palTed through the filter, it left on the paper a loofe, 
bright, and brown-red powder. The filtered alkaline li- 
1 quor 


50 S LIX. Examination of fo me 

quor had at firft a deep-green colour, but which foon difap- 
peared \ and it depofited oxyd of manganefe , weighing four 
grains after ignition. When this precipitate had been re- 
moved, I faturated the fluid with muriatic acid, which 
threw down a whitifh precipitate, turning yellow upon de- 
ficcation, and confifting of oxyd of titanium . 

b) This brown-reddrfli powder I boiled in a fand-heat 
with muriatic acid, evaporating it afterwards nearly to dry- 
nefs. By this treatment the mafs affirmed a yellow colour, 
like the yolk of eggs. It was in the next place diluted 
with water, and the white oxyd of titanium , feparating 
from the fluid, was collected on the filter. 

\ 

c) This oxyd, being lixiviated and deficcated, together 
with the titanic oxyd obtained at (tf), was mixed and fufed 
in a porcelain-veflel with fix times their weight of carbo- 
nated pot-afh. This united mafs, when re-diffolved in hot 
water, depofited a very white, pure oxyd of titanium , now 
fbluble in all acids ; which in this ftate of purity, and after 
wafhingand exficcation, amounted to 275 grains. 

d) Cauftic ammoniac precipitated the oxyd of iron , that 
was held in folution by the muriatic fluid (/>). This being 
colle&ed, wafhed, and expofed, with fome linfeed-oil, to a 
gentle red-heat, was found to weigh 28 grains. 

' On calculating by the method noticed in treating of me- 
nachanite, it appears that an hundred parts of this fojfit' 
from Ohlapidn confift of : 

Oxyd of titanium , $4 

Oxyd of iron 14 

Oxyd of manganefe ..... 2 
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By this difference difcovered in thofe three foffils, with 
refpe<ft to the proportion of their two chief conftituent 
parts to each other, their clarification in the mineralogical 
fyftem is rendered fomewhat difficult. — If the predominant 
conftituent parts be affumed as the bafis of a mineralogical 
arrangement, the fojjil from Ohlapiati will take its place as a 
fpecies of the titanium genus, under the name of Jidero-ti- 
tanium ; but the menachanite , together with the fojfil from 
the Spefsart , would conftitute a new fpecies belonging to 
the genus of iron, and obtain the denomination of titano - 
f derum . 

To conclude: as, befides in the foffils here treated of, I 
have difcovered in various others, of the genus of iron, 
fome traces of this new metallic fubftance (as, for exam- 
ple, in the fmall magnetic iron-grains from Ceylon , which arc 
often found there in confiderable quantity, on wafhing the 
collected hyacinth, and other fmall loofe fragments of gems), 
it is neceffary, that for the future, in the more accurate 
examinations of the iron ftones and ores of iron, regard 
ftiould alfo be had to titanium , as one of their poffible in- 
gredients. 


CHEMICAL EXAMINATION” 


OF THE 

GARNET-SHAPED ORE of Manganefe. 

In the granitic rocks of the Spefsart , near Aschaffenburg 
whofe chief aggregate parts are coarfe-granular fel-fpar, 
moft frequently of a flelh-red, grey-quarz, and a little fil- 
very-white mica; there likewife fometimes occur,' as accef- 
fary ingredients, fome J)lack prifmatic Ihorls, but, Hill fel- 
domer, a foftil, hitherto unknown; the analysts of which I 
have made the fubjedt of the prefent eflay, and which, in 
the mean time, I defignate by the name of gar net-Jk aped 
ore of manganefe . 

The merit of its difcovery belongs to Prince Dimitri 
Gallitzin ; and that of the defcription of its external cha- 
racters, here fubjoined, to Mr. Karficn . 

cc The varieties of this foftil moft recently collected pof- 
cc fefs a deep-hyacinthine red colour, which, in fome, changes 
<c to,the reddijb , or yellow ifn-brGwn ; and fome burft pieces, 
<c that appear to have already fuffered fome decay, arc in- 
“ wardly fpott z&sgreenijk. 

“ Their form of cryftallization is not quite diftinct; no 
“ perfect cryjlals having been yet found. But to judge 
<c from the fragments infpedled, as well as from the cafts, 
“ (the originals of which exift in the Cabinet of Prince 
“ Gallitzin their leading figure fee ms to be a double eight - 
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tc fided pyramid, ftiarpened off on both ends with four fur* 
faces. This pointed termination is more fat , and all 
<c the angles are more rhombic , than in the garnet. Their 
* edges are partly without truncation, and partly in a re- 
verfed order ; fo that two and two joined to each other 
c< have their faces formed by the 4 truncation, but the third 
“ remains entire. Thofe cryftals are in part of a middling 
fize^ in part finally and very finally all of them imbedded 
in granite. 

<c Externally they are finely , and, as it fee ms, alternately 
4t firi cited. 

u At the fame time they are Jhining . The fmalleft va- 
rieties alone, in which the ftriae almoft entirely efcape 
cc obfervation, are ftrongly refplendent, of a luftre between 
the glofs of fat and the brilliancy of the diamond. 

6C Internally, (where thefoffil is undecayed) it is through- 
out very rejplendenty of a fine diamond luftre. 

u Its fraCture is in two directions ; 'namely, thofe which 
* c correfpond with the ftriae, straight-laminated ; but in all 
u other directions, making an angle with the ftriae, finall 

u conchoidah 

u The fragments appear to be angular, of an indefinite 
“ form. 

u In thofe fpecimenS which I have before me, I do not 
perceive detached or infiulated pieces. 

u The foflil is alfo strongly tranfparenty more or lefs, on 
i<: the edges. 
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cc Semi-indurated^ in a higher degree than pitchftone$ 

cc V ery brittle j and not particularly heavy . 

u Its fpecific gravity , at a mean ratio, I have found to 
4C be 3,600.” 

1 

A. „ 

a) Ignited by itfelf upon charcoal, this foflil is by de- 
grees converted into a round greenifh-black globule. 

b) By borax it is gradually diffolved into a clear olive- 
green pearl. 

c } Neutral phofphoric fait a&s upon it only in a languid 
and imperfect manner, and forms with it by folution a very 
xifty globule, of a faint amethyftine tinge. If nitre be 
projefted upon it, while red-hot, the fait remaining upon 
the charcoal, after detonation, acquires fome deep amethyft- 
red fpots. 

1 

B, 

a) Hundred grains yielded, by grinding to finenefs, a 
reddifh-yellow powder. This was covered with a lye con- 
taining 300 grains of carbonated pot-afh ; and when previ- 
oufly infpiflated to drynefs, it was fubjedted to red-heat. 
The ignited deep-green mafs, diffufed in water and filtered, 
afforded a lixivium of the fame colour. By/aturating it 
with nitric acid, its green colour was changed to a red. 
When expofed to a warm temperature, all its colour difap- 
peared, and the fluid dcpofited brown flocculi, which, col- 
lected, weighed 4f grains. 
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b ) The lixiviated refidue was of a deep black-brown, 
and weighed, -upon deficcation, 14 1 grains. Nitric acjd-, 
with which it was digefted, {hewed by itfelf alone no folvent 
power upon it ; bat attacked it only when I added fugar to 
the mixture. The black-brown colour of the mixture dis- 
appeared ; and from the Solution, now become clear, filice- 
ous earth Separated, amounting to 35 grains, upon edulco- 
ration and red-heat. 

c) To the clear, bright-yellow, nitric Solution, cauftic 
ammoniac was added to excefs of Saturation. A light- 
brown precipitate enfued. The remaining colourlefs fluid, 
reduced by evaporation to a Smaller volume, continued un T 
changed, on combining it with carbonated pot-afh. 

d) I re-diffolved this precipitate (<;) in muriatic acid, and 
treated the Solution, firft with lefs cauftic pot-afh than was 
required to neutralize the little predominant portion of un- 
combined acid. Upon this, I added to it a Solution of 400 
grains of tartrite of pot-afh ( tartarus tar tar fat us ), which 
produced a copious, ftraw-yellow precipitate, in fine grains. 
The whole mixture was again evaporated to drynefs, 
then flrongly ignited in a porcelain-crucible, and the 
black-brown refidue was lixiviated with a Sufficient quantity 
pf water. 

This refidue, when dried again, together with the pre- 
ceding, of 4f grains (a), was once more ignited. It then 
appeared in the character of a fine oxyd of manganefe , .and 
weighed 49 grains. 

I digefted once more this manganefian oxyd \k\t h nitric 
acid, adding fucceffive portions of Sugar, and, laflly, diluting 
the mixture with v/ater, and filtering it. On the paper 
there remained oxyd of iron , which, edulcorated, and heated 
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to rednefs, weighed 14 grains ; and, after a fecond ignition 
with wax, was quickly attraCed by the magnet. By de- 
ducing this, there remain, therefore, 35 grains for the oxyd 
of manganefe . 

f) The water employed to lixiviate the ignited mafs ( d ) 
exhibited now a colourlefs alkaline folution. When fully 
neutralized with muriatic acid, and treated with carbonat 
of foda, a white, loofe earth was precipitated, which, 
edulcorated and ignited, weighed 141 grains. This earth, 
diffolved in fulphuric' acid, and, when made to cryftallize 
by proper management, afforded, throughout the procefs, 
cryftals of alum. 


Wherefore, hundred parts 

of 

this garnet-Jhaped ore of 

manganefe have yielded : 



Oxyd of manganefe 

e ) 

. . . 35 

Oxyd of iron • . 

e ) 

. . . 14 

t' Si lex .... 

>) 

• • « 35 

Alumine , . • 

f) 

. • • 14,25 
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LXI. 

CHEMICAL EXAMINATION 

OF THE 

NATIVE OXYD OF TIN. 

( Tinflone . Zinnjlein ). 


FIRST SECTION. 

Experiments in the dry way . 

The ajfay of tin , or the procefs of producing metallic 
tin in the dry way , by reviving a fmall quantity from the 
tin-ore, (called Tinflone) or the native oxyd of tin, with the 
leaft poffible lofs of weight, has hitherto been fubjedt to 
many difficulties. I have always obtained unequal, and 
hence uncertain refults, in the repeated experiments, which 
I have made, according to the diredlions given in the ele- 
mentary treatifes on Docimasy , or Art of a [faying Metals \ that 
is to fay, by combining the tin-ores to be aflayed with fixed 
alkalis, with borax, and the like. The caufe of this failure 
chiefly depends on the folubility of the oxyd of tin in the 
alkaline additions, employed as fluxes in the procefs. 

On the contrary, the following affays , performed in the 
fimpleft manner, without any addition, and merely in char- 
coal-crucibles, have always given me much more certain, 
and, on repeating them, conftant refults, with the exception 
of an inconfiderable difference. 

L 1 2 
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A. 

Ajfays in charcoal-crucibles . 

I.) Brown , cry/tallized tin-Jlone ( Zinngraupen ) from 
Schlackenwalde , in Bohemia , of the fpeciftc gravity of 6^760. 

hundred grains of this, in entire pieces, were intro- 
duced into the cavity of a charcoal-crucible, clofing its ori- 
fice with a ftopper of the fame materials. This charcoal-cru- 
cible was then tightly inferted and fattened in another of 
baked clay, placed upon the forge-hearth before the nozzle 
of the bellows, and the contents of the firft, reduced to the 
reguline ttate, by directing thither a brifk current of air for 
half an hour. The metallic button- of tin produced was a 
little blackitti on its fides, and its furface coated with a 
greenifh cruft. It weighed 72^ grains. 

. *j r *: r..," ■.> , 0- • - 

2 .) Light-brown , acicularly cryftallized tin-Jlone (Needier 
tin ) from Polgooth , in Cornwall . 

fbi; .. ' • 

The prefent differs from the many other varieties of Cor- 
nifh tin-ftones in this, that it is an aggregate of very minute, 
for the moft part capillary, four-fided columnar cryftals, of 
a light-brown colour, and vivid luftre. Where the accu- 
mulation does not pafs into compact tin-ftone, the finall in- 
terftices are filled up by chlorite. 

The fpecific gravity of this oxyd of tin, in crude lumps, is 
5,845 ; but when in the ttate of picked and well wafhed 
qre ( Scklich j, it is 6,750. 

Hundred grains of this wafhed needle-tin, reduced in the 
charcoal-crucible, in the fame manner as the foregoing, af- 
forded a button of metallic tin, weighing 77 grains, with 

fome 


jfatne ruperincumbent fcoriaceous globules ; which weighed 
two grains, and were probably fome remnants of chloritic 
earth. 

3. ) Cryftallized grey tin-ftone , having fome white tranfpd- 
rent fpats, from St. Agrtes , in Cornwall. The fpecific gra- 
vity of thefe cryftals is 6,840. One hundred grains, treated 
in the fame manner, yielded 74 grains of revived tin. 

t %* ’(> ' Y i r ’ ' ’ x 

4. ) Stream-tin ( Seifenzinnftein) from Ladock, in Corn- 
wall . One hundred grains of this ore, confifting of loofe 

blackifh grains, and of the fpecific gravity of 6,560, were 
reduced in this way to 76 grains of reguline tin. 

5. ) Stream-tin , from Alter non , in Cornwall . 

The colour of this, which muft be reckoned among the 
purefl: tin-ores, is in fome places darker, in others lighter. 
Of all the tin-ftones, which I have weighed on the hydro- 
flatic-balance, I have found the prefent the moft ponderous j 
its fpecific gravity being 6,970. 

The reduced, or metallic tin, obtained from hundred 
grains of this ore, weighed 7 6 grains. 

6. ) Wood-tin , from Cornwall. 

This remarkable fpecies, which till now is only known 
in fhivery loofe fragments, or ratchill of the miners ( Gefchie - 
ben )> occurs in the wafhing works of tin, in the neighbour- 
hood of St. Colombo Roach , and St. Denis , in Cornwall ; but 
in fmall quantities only. Ufually the pieces are but fmall ; 
thofe that have the fize of a bean belong to the fcarcerones*. 


* A fpecimenof wood-tin, of the fcarceft magnitude, exifts in the 
exquifitely fine collection of Baron Kacknitte y at Drefden . It is 
two inches long, and one broad. 
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This ore, the only one of its kind, is externally diftinguifh- 
ed from the common tin-ftones, chiefly by the total abfence 
of any cryftalline form ; while, on the other hand, it exhi- 
bits its peculiar, bundled or fafcicular fra&ure. Its external 
chara&ers have been fully defcribed by Werner * and Kar- 
ften , chieflyf. 

I found the fpecific gravity of wood-tin-ftone to be 
6,450. 

One hundred grains of it, reduced in the manner already 
mentioned , viz. Amply in the charcoal-crucible, gave 73 
grains of reguline tin. 

By the fame method, I have fubjected to the procefs of 
reduction various other tin-ftones, as well as walked and 
pounded tin-ores, and have conftantly obtained, in the refult, 
from 72 to 77 per cent of reguline tin. The fmall portion 
of iron, commonly contained in tin-ftones, ufually fticks to 
the furface of the reduced tin, in very minute grains ; and 
it is owing to this, that the button of tin is moved when 
the magnetic needle is approached to this part of its furface. 

It is worth remarking, that ufually fmall cavities are 
formed in the button of revived tin, as it cools and becomes 
fixed ; which fmall fiffures are covered by minute lamellae, 
that, in colour and brillancy, refemble polilhed gold in a 
very illufive manner. 


* Beobacb . u. Entdeck . a. d. Naturkunde . vol. I. Berlin, 1787, 
page 152. 

t lb'idem > vol. IV. 1 P a S e 397 • 
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Habitudes of T in- ft one ^ when expofed to heat in a 
crucible made of clay. 

T.) Brown-tin ft one from Scblackenwalde, expofed to a 
porcelain-fire, in a baked clay-crucible, ran into a clear 
denfe glafs, greenifh-grey in the middle, but of a bright yel- 
low- on the Tides, and at top. The furface was inverted 
with a dull whitifti cruft. The interior Tides of the veflel 
were glazed of a milk-white, and overlaid with many Tmall 
groups of light-brown, tender, needle-fhaped cryftals. The 
inner furface of the crubible lid, had alfo fimilar detached 
cryftals adhering to it. 

2. ) Needle-tin from Polgooth , fubje£ted in a clay-crucible 
to the heat of the porcelain-furnace, likewife produced a 
compaft, light-brownifh, tranfparent glafs ; covered on the 
upper furface with a brownifh, dim, and ftirivelled, or fur- 
rowed cruft. 

3. ) Stream-tin ore from Alter non^ committed in the fame 
manner to the porcelain-furnace, in a crucible of baked clay, 
yielded a compact light-yellow, and ftill fomewhat clearer 
glafs, that was found coated by a dull cruft, of an ifabella- 
yellow. 


SECOND SECTION 

Experiments in the humid way. 

The extreme refiftance which tin-ftone oppofes to acid 
menftrua has hitherto always prevented the complete fuc- 
cefs of its decompofition in the humid way 5 the reafon of 

I \ 4 which 
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muft be fought for in the highly intimate and difficultly 
deftruitible combination of tin with oxygen. To be diflolv- 
ed in acids, tin indeed, like other metals, requires a commen- 
furate proportion of oxygen. But if that proportion be 
exceeded, as is the cafe with tin-ftone, with putty or tin- 
afncs (the white, perfe& oxyd of tin by ignition with ac- 
cefs of air) with the oxyd of tin corroded by nitric acid, and 
fimilar other calces of that metal ; the folution cannot take 
place, unlefs the excefs of oxygen caufing this impediment 
be previoufly removed. 

A. 

Till the prefent period, Bergmann * was the only author, 
who has fhewn a method of analyfing tin-ftone in the humid 
way : but unfortunately, I, as well as other chemiftsf, have 
fufficiently experienced its imperfe&ion. However, I en- 
tertained a hope, that the procefs recommended by him 
would moft likely fucceed when employed for wood-tin \ 
on the ground, that of all tin-ftones, this at leaft yields in 
feme manner to the attack of acids ; as I obferved that 60 
grains of it, reduced to an impalpable powder, and fubje&ed 
to vigorous and long continued digeftion with three ounces 
of nitro muriatic acid, had loft five grains of weight. 

I* or this purpofe, I digefted 120 grains of finely pulveriz- 
ed wsod-ti ?/, for fome time, with one ounce of concentrated 
iulphuric acid, and the affiftance of a boiling heat. After 
this, I added by degrees two ounces of muriatic acid, and 


* Opufcula Phyfica et Cbemica . vol. II. page 437. 

+ Chcmijche Annalen . 1786. 2 Band, page 126. 

having 
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having digefted it once more, I diluted the whole with wa- 
ter, and decanted the clear fluid from the undiifolved refi- 
due which fettled at the bottom. The fame procefs was 
repeated twice with this laft, adding each time half the 
above mentioned quantity of the acids. . That portion, 
which continued infoluble, retained its original appearance, 
and weighed flill 98 grains. The foliation exhibited a yel- 
low colour. When part of it was tried by Pruffian alkali, 
the blue tinge manifefted fome latent portion of iron. The 
whole of the folution was, upon this, faturated with carbonated 
pot-afh ; which' produced a dirty white precipitate, weighing 
27 grains in its dry flate. Muriatic acid poured upon this 
precipitate rapidly diffolved it ; and, on plunging into the folu- 
tion, diluted with water, a thin flick of metallic zinc, there 
fettled round it fubtle lamellae of reguline tin. 

Yet, although, in this way the folution of wood-tin was 
in part accomplifhed, it would not fucceed with other fpe- 
cies of tin-ftones, treated in the fame manner. Such acids, 
as have been employed for this purpofe, diffolved indeed the 
fmall portion of iron entering into the foffil, but exhibited 
feldom a flight trace of diffolved tin ; and the powder of the 
tin-ftone, fubjedled to the experiment, fuftained only a very 
flight alteration in its appearance and weight. 

Befides this, another circumftance cdnnedled with this 
method is yet to be remarked ; which is, that each time, 
when muriatic acid is poured on the concentrated and heated 
fulphuric acid, clouds of muriatic vapours arife, detrimen- 
tal to the health*of the operator. 

Therefore the problem, to decompofe, in the humid way , 
tin-flones, and other calces of tin, fully faturated with oxygen, 
has by no means been folved by the procefs prefcribed by 

Bcrgmann . 


b; 
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B. 

Among thofe fubftances, which, by their near affinity 
with oxygen, afford a rational conjecture, that, by depriv- 
ing tin-ftone of part of its oxygen, they might prepare or 
render it fit for its folution in acids, fulphur principally 
ieemed to defer ve the trial. 

Hundred grains of finely powdered tin-ftone , from Schlack - 
cnwalde , mixed with an equal quantity of fulphur, were 
introduced into a frriail glafs-retort. This being connected 
with a receiver, was lodged in a fand-bath, and gradually 
heated to an incipient ignition of its contents. When this 
procefs was accomplilhed, I foupd the fulphur fublimed, 
without any change in its natural ftate ; while the refidue, 
which preferved the former white-grey colour of the pul- 
verized tin-ftone, was hardly conglutinated, but had here 
and there fome folitary, very minute, glittering, golden- 
yellow fcales of aurwn mufivum fpread on its furface. This 
refidue was ftrongly digefted with muriatic acid. But 
although the muriatic fluid, feparated from it by filtering, 
had, on combination with alkali, afforded fome oxyd of 
tin ; yet its quantity was too inconfiderable, to make it 
reafonable to expeCf in this way a complete folution of 
tin-ftone. 


c. 

After the above mentioned, and feveral other unfuc- 
cefsful attempts, I proceeded to the application of cauftic-pot- 
ajh . It was with fatisfaClion, that I found in this the means 
of accomplifhing my purpofe : fo fully, that at prefent the 
complete analyfis of tin-ftone in the humid way is no longer 
fubjeCt to any difficulty. 
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x. a) One hundred grains of tin-ftone from Alter non, in 
Cornwall, previoufly ground to a fubtle powder, were mix- 
ed in a filver-veffel with a lixivium containing 600 grains 
of cauftic pot-afh. This mixture was evaporated to drynefs 
in a fand heat, and then moderately ignited for half an 
hour. When the grey-white mafs, thus obtained, had 
been foftened while yet warm, with boiling water, it left 
©n the filter 1 1 grains of an undiflolved refidue. 

b) Thefe 11 grains, again ignited with fix times their 
weight of cauftic pot-afh, and diffolved in boiling water, 
left now only i| grain of a fine yellow ifh-grey powder 
behind. 

c) The alkaline folution ( a and b ), which was in fome 
degree colourlefs, was faturated with muriatic acid. A 
brilliant white, tender oxyd of tin was thrown down, giv- 
ing to the mixture a milky appearance. This precipitate, 
re-diffolved by an additional quantity of muriatic acid, was 
precipitated afrefh by means of carbonated foda. When 
lixiviated and dried in a gentle heat, it acquired the form 
of bright-yellow ifh, tranfparent lumps, having in their 
fra&ure a vitreous luftre. 

d) This precipitate, being finely powdered, foon and en- 
tirely diffolved in muriatic acid, affifted by a gentle heat. 
Into the colourlefs folution, previoufly diluted with from 
two to three parts of water, I put a flick of zink ; and the 
oxyd of tin, thus reduced, gathered around it in delicate, den- 
dritic laminae of a metallic luftre. Thefe, when collected, 
wafhed, dried, and fufed, under a cover of tallow, in a cap- 
fule placed upon charcoal, yielded a button of pure metallic 
tin, weighing 77 grains. 
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e) The above mentioned refidue of if grain, left by 
the treatment with cauftic pot-afh (Z>), afforded with muri- 
atic acid a yellowifh folution ; from which, by means of a 
little piece of zink introduced into it, \ grain of tin was 
ftill depofited. Pruffian alkali, added to the remainder of the 
folution, produced a fmall portion of a light-blue precipitate 
of which, after fubtra&ing the oxyd of tin now combined 
with it, hardly f of a grain remained, to be put to the ac- 
count of the iron contained in the tin-ftorie, here examined. 

In thefe experiments, (excepting only a flight indication 
of flex amounting to about f of a grain), no trace has ap- 
peared, either of tungftenic oxyd, which fome Mineralogifts 
have fuppofed to be one of the conftituent parts of tin-ftone, 
nor of any other fixed fubftance. Therefore, what is defi- 
cient in the fum, to make up the original weight of the fof- 
fil analyfed, muft be afcribed to the lofs of oxygen ; and t us 
the conftituent parts of 'pure tln-ftone fro?n Alternon are to 
each other in the following proportion : 

Tin 77,50 

Iron 0,25 

Silex . . , . . 0,75 

Oxygen . . . . 2 1,5 O' 

IOO 

2. ) I repeated the fame experiment with wafhed needle- 
tin from Polgooth , and obtained nearly the fame refult. 

3. ) Hundred grains of broiun tin- ft one from Sc blacken- 
walde , decompofed in the fame manner, by means of cauftic 
alkaline lye and muriatic acid, yielded 75 grains of reguline 
tin ; but its portion of iron amounted to ~ grain. 
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CHEMICAL EXAMINATION 


OF THE 

NATIVE SULPHURET OF TIN * 

YA- '• ' • U U. V-:<. r 

(Tin-pyrites. Zinnkies.) 


The Tin-pyrites , or fulphuret of tin , which at Wheal 
Rock , in the parifii of St, Agnes ^ in Cornwall , at the depth 
of 20 fathoms under ground, forms a vein of 9 feet in thick- 
nefs, is the firft, and as yet the only inftance of a natural tin- 
ore mineralized by fulphur. Bergmann \ , it is true, men- 

tions fuch an ore as coming from Siberia ; but it has never 
yet been found there ; and what this celebrated chemift has 
confidered as fuch, and examined, was not a true foflil, but a 
fuppofitious product of art J. • 

The colour of this tin-pyrites is grey, of various degrada- 
tions from the light to the dark, and in the purer fpecimens 
approaching to the filvery white. It is found in fmall lumps, 
poffeffes a moderate metallic luftre, and exhibits an uneven, 
fmall-grained fraflure. Its texture appears to be foliated, 
and its fragments are, for the moft part, indeterminately an- 


* Beob. u. Entdeck. a . d. Naturkunde. vol.I. pages 155 and 169. 
•f Opufc. Phys . et Chem. vol. III. page 15S. 

| Crell's Ghent » Annalen . 1790. vol. I. page 53, 

gular. 
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gular. It is alfo very brittle, and eafily triturated*. Its 
fpecific gravity, as I found, is 4,350. 

According to the following analyfis, the conftituent parts 
of this ore are Tin y Copper y lron y and Sulphur . For this 
reafon, the name of Bell-metal ore has been given it, not 
very improperly. 

Tin pyrites contains, befides the copper chemically mixed 
with it a soneofits conftituent parts, like wife copper-pyrites 5 
which in part is coarfely, and in part finely difTeminated in it. 
From this accidental ingredient, I previoufly freed, as much 
aspofiible,the tin-pyrites, or native fulphuret of tin, fubjedted 
to the following examination. 

A. 

Half mi ounce of tin-pyrites was heated to rednefs in a 
imall glafs-retort. In the receiver a moifture was found, 
making about two drops, impregnated with fulphureous 
acid. The neck of the retort became thinly lined with a 
little grey and yellow fublimate, of about J grain of weight ; 
which, when placed on a glowing coal, firft fmelled and 
burned like fulphur ; but after this, a faint odour of arfenic 
was perceptible. The tin-pyrites loft three grains of weight. 


B. 


Two drachms of tin-pyrites were roafted in a calcining- 
pot, till no longer any fulphureous fmell could be obferved. 


* A more detailed defeription of the external properties of tin- 
pyrites, by Karfteiiy may be feen in Bcob. u . Entd . a . d. Natur- 
kutide. vol. IV. page 391. 
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By this the ore was converted into a red calx or oxyd* 
weighing two drachms and 20 grains. It was then mingled 
with equal parts of calcined borax, half a part of white glafs, 
and one fourth part of colophony. Being introduced in 
this ftate into an affay-crucible ( Tute J, lined with powdered 
charcoal, and covered with common fait, it was kept in a 
ftate of ftrong fufion for half an hour: by which treatment 
k yielded a metallic button of a grey colour, 10 grains in 
weight, but very brittle ; fo much fo, that by a gentle ftroke 
with the hammer it flew in pieces. The remainder of 
the reduced metal lay difperfed in fmall grains among the 
pulverulent fcorire, mingled with the charcoal-duft, that was 
employed to line the vefTel. 

c 


a) Two drachms of finely triturated tin-pyrites were 
treated with an aqua regia, compofed of one ounce of mu- 
riatic and £ ounce of nitric acid. Within 24 hours .the 
greateft part of the metallic portion was diffolved in it, with*- 
out application of heat ; while the fulphurrofe up, and float- 
ed on the furface of the menftruum. After the mixture 
had been digefted upon it for fome time in a low fana-heat, 
I diluted it with water, and filtered it. It left 43 grains of 
fulphur on the paper, ftill, however, mixed with metallic par- 
ticles. When the fulphur had been gently burnt off on 
a teft, there ftill remained 13 grains; of which eight were 
diflolved by nitro-muriatic acid. The remaining part was 
then ignited with a little wax ; upon which the magnet at- 
tracted one grain of it. — What remained was part of the 
filiceous matrix, and weighed three grains. 

b) The folution of the metallic portion ( a ) was com- 
bined with carbonat of pot-afh ; and the dirty-green preci- 

5 pitate, 
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pitate, thus obtained, was re-diflolved in muriatic acid, di- 
luted with three parts of water. Into this fluid a cylinder 
of pure metallic tin, weighing 217 grains, was immerfed. 
The refult was, that the portion of copper contained in the 
folution, depofited itfelf on the cylinder of tin ; at the fame 
time that the fluid began to lofe its green colour, from the 
bottom upwards ; until, after the complete precipitation of 
the copper in the reguline ftate, it became quite colourlefs. 

c ) 'Th6 copper thus obtained weighed 44 grains. By 
brifk digeftion in nitric acid, it diflolved, forming a blue 
tiniture, and left one grain of tin behind, in the charafter 
of a white oxyd. Thus the portion of pure copper con- 
lifted of 43 grains. 

d) The cylinder of tin, employed to precipitate the cop- 
per, now weighed 128 grains; fo that 89 grains of it had 
entered into the muriatic foliiticn. From this, by means of 
a cylinder of zinc, I re-produced the whole of its diflolved 
tin, which was loofely depofited on the zinc in a tender 
dendritical form. Upon being allured, that all the tin had 
been precipitated, I colledled it carefully, lixiviated it 
cleanly, and fuffered it to dry. It weighed 130 grains. I 
made it to melt into grains, having it prcvioufly mixed with 
tallow, and under a cover of charcoal duff, in a final! cruci- 
ble ; which done^ I feparated the powder of ihe coal by elu- 
triation. Among the wafhed grains of tin, I obferved fome 
black particles of iron, which were attracted by the magnet, 
and weighed one grain. Deducing this, there remain 129 
grains for the weight of the tin. By fubtradling again from 
thefe laft thole 89 grains, which proceeded from the cylinder 
of tin employed for the precipitation of the copper (&), there 
remained 40 grains for the portion of tin contained in the 
tin-pyrites examined. Hence, including that one grain of 
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tin, which had been feparated from the folution of the cop- 
per (c), the portion of pure tin contained in this ore amounts 
to 41 grains. 

The eduSfs , or fubffances, extracted in this procefs from 
tin pyrites, were consequently : 


Sulphur . 

30 grains* 

Tin 

4i 

Copper ■. 

43 

Iron ...... 

2 

V ein-ftone y or gangue . 

3 


IJ 9 

Which makes in an hundred parts : 


Sulphur 

25 

Tin 

34 

Copper 

36 

♦ Iron 

2 


97 

' * 1 

However, this proportion of the conftituent parts is not 
always conftant. The darker varieties of tin-pyrites, in 
particular, are confiderably poorer in tin ; as, from one of 
them I fcarcely obtained one half of the above quantity of 
reguline tin : but their proportion of iron increafes. 


D. 

Although, in the courfe of thefe experiments, no trace of 
any Silver, or lead, which had been fufpedted to exift asfran 
ingredient in this foffil, had appeared ; yet, for the fake of 
greater certainty, I inftituted the following trial. The 
tin-pyrites, that had been ignited in the retort ( A ) was 
"treated with nitric acid ; which attacked it, emitting co- 
pious 


M m 
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pious red vapours. After fuificient digeflion, I diluted the 
mixture with water, and feparated the remaining fulphur 
and oxyd of tin by means of the filter ; combining, after- 
wards, the clear, blue folution, both with muriatic and 
fulphuric acids. But, by its continuing clear and un- 
changed, it {hewed that neither filver nor lead are prefent in 
this ore. 


The ready folubility of tin, contained in this ore, in the 
nitro-muriatic, as well as in the muriatic acid, which does 
not take place in tin-ftones, and all other oxyds of tin fully 
faturated with oxygen, is a fufEcient proof that, in this ore, 
the tin held in folution by the fulphur, in a manner, ap- 
proaches the ftate of native, or reguline tin. This is far- 
ther corroborated by the following experiment. 

a) I expofed half an ounce of tin-pyrites, mixed with 
the fame quantity of corrofive fublimate, to a fand-heat, in 
a fmall retort, conne&ed with a receiver. At the very firfl 
moderate a&ion of the fire, a heavy fluid pafled over, at- 
tended with heavy white vapours j and, on the increafe of 
heat, a grey-yellow fublimate, for the moft part cryflal- 
lized in needles, fettled on the neck of the retort 5 at the 
fame time that on its upper convexity an impure black-grey 
cinnabar, or fulphuret of mercury, depofited. 

b) The ftrongly-fuming fluid in the receiver, which 
gave out thick white fumes, weighed one drachm, and 
perfectly refembled common fuming liquor of Libavius , or 
fublimed folution of muriat of tin. From this, by dilution 
with water, and faturation with pot-afli, the oxyded tin was 
thrown down, as a white, very tumid precipitate, which, 
edulcorated and dried* weighed 30 grains. * 

c) The 


1 
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c) The fublimate, feparated from the neck of the retort, 
was pulverized, digefted with water, and filtered. The 
refidue which it left on the paper amounted to 203 grains, 
when deficcated. Thefe were dilfolved in nitro-muriatic 
acid, with the exception of 15 grains of fulphur ; and the 
mercury fell down, in the reguline ftate, from the folution, 
by putting copper into it. The aqueous folution of the 
fublimate, obtained by the digeftion, and precipitated by 
carbonat of pot-afh, afforded 16 grains of oxyded tin ; which 
were added to the preceding (£). 

d) The oxyd of tin was then diffolved in muriatic acid, 
and again precipitated, in the metallic ftate, by a piece of 
zinc, plunged into the folution. This reguline tin, when 
collefled, waflied, and melted with tallow, weighed 20 
grains. I flattened it by beating with the hammer ; cut it 
into pieces ; digefted it with nitric acid ; and dropped Pruf- 
fian alkali into the fluid, filtered off from the oxyd of tin. 
The few brown flocculi precipitated by that alkali, proved 
that the muriated tin had carried along with it a flight por- 
tion of copper. 

2.) By way of a comparative experiment, I repeated this 
procefs with a fpecies of pure tin-Jione ; but, in this 
cafe, not the leaft trace appeared of any folution of the tin. 
The mercurial fublimate volatilized in its ufual needled 
form, and the tin-ftone remained in the retort unaltered. 


X ' 
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LXIII. 

CHEMICAL EXAMINATION 


OF THE 

MOLYBDAT OF LEAD , 

( Yellow Leacl-ore ), 

From Bleib^rg. 

FIRST SECTION*. 

i.]Yntyetlow lead-ore , or Molybdat of Lead , from Bleiberg , 
near Villacb , in Carinthia , conftitutes, in the genus of lead, 
a particular, vfcry diftinguifhed fpecies of ore, occurring in 
many beautiful varieties. Its colour is waxy-yellow, of 
various (hades ; Tome inclining to the reddifh, others to the 
whitiih-grey. For the mofc part it is cryftallized in tables, 
of from four to eight Tides, which fometimes (land fingly 
on their edges, or narrow Tides, and, at times, are cellularly 
concreted. Thofe Tpecimens of it are rather Tcarce in 
which the cryftals form a cube, or an o&ahedron, inftead of 
a table. 

The matrix, in which this ore is imbedded, is a compafl 
lime-ftone, of a yellow, whitifh, or grey colour. 

2.) Moft mineralogifts feem to have become acquainted 
with this lead-ore, only fince the time that Jacquiny pub- 
lished his treatife on it ; after whom Wulfen\ has contri- 


* Beob . u. Entdeck. a. d . Naturkujidc . vol IV. 1792, page 955 
and vol. V. 1794, page 105. 

f Mifcellanea Aujlriaca. vol. II. Vienna, 1787. 

% Xa~j, Wulfen. Abhandlung njom Karntbner Blcifpathe. Wien, 



LXIII. Analyjis of the yellow Lead-ore, Sfc. .533 

buted to the knowledge of this ore,- by the elegant and ac- 
curate defcription which he has given of it. As to the co-n- 
ftituent parts of the yellow lead-ore, the following experi- 
ments will fhew that the fubixance with whlen the lead is 
combined in this mineral is not the. ox yd of tiingften, as has 

been erroneoufly fuppofed, but the oxyd of molybdena. 

■ 

3.) The firft point which I had in view, was to feparate 
this lead-ore carefully from the adhering extraneous parts. 
Finding that diluted nitrhe acid fife wed in the cold no 
adtion on this foflil, I affufed upon the quantity of it def- 
tined for this analyfis fmall portions of this aqid , pouring 
it off again as foon as the effervefcence ceafed. This pro- 
cefs I repeated, till, at laft, no more, effervefcence enfued on 
adding a frefh portion of the acid. Upon this the ore was 
wafhed with water, and defecated. The nitric acid em- 
ployed for this purification contained the calcareous earth 
proceeding from the' matrix, which outwardly adhered to 
the ore, and formed gypfum with lulphuric acid, by means 
of which I precipitated it. At the fame time, a confidera- 
ble portion of a fine, red iron-ochre was wafhed off by this 
procefs, which diffolved by digeftion in muriatic acid, leav- 
ing a flight refidue, confining of lead-ore and fiiiceous 
earth. 

4.) Two drachyns of the above-mentioned cryftals of lead- 
ore, thus purified, were mixed with an equal quantity of 
carbonated pot-afh, and expofed to the fire in a fmall cru- 
cible. It entered into fufion without effervefcence. The 
refrigerated mafs exhibited a faint reddifh tinge, and was 
covered on its upper part with feales, refembling litharge. 
Having foftened this alkaline mafs with water, and filtered, 

I faturated the colourlefs folution v/ith nitric acid. By 
this the mixture was not rendered very turbid \ but, on the 
next day, I found the bottom of the glafs covered with 

Mm3 cryf- 
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tals of | of an inch long, ftanding upright ; which I ex- 
amined as follows : 

a) Their figure confifts of fmall, brilliant, accumulated 

rhomboidal tables. 

b) On the tongue they manifeft a weak metallic tafte. 

c) Under the blow-pipe, upon charcoal, they fufe very 
quickly and calmly into little globules, or drops, 
which are inftantly imbibed by the ignited coal. 

d) In the filver fpoon they melt into grey fpherules, 
which become fhrivelled as they cool ; and, during 
the current of air, urged through the blow-pipe, they 
depofit a white fubftance, which covers the fpoon. 

e) When put upon a globule of alkaline phofphat, fufed 
on the charcoal, they are rapidly dilfolved, and 
tinge it either of a grafs, or olive-green, according 
to the quantity in which they are added. 

f) They entirely difiolve in water, by the afiiftance of 
heat. 

g) Pruflian alkali produces from this folution a co- 
pious, flocculent precipitate, of a light-brown colour. 

h) If, into the aqueous folution (f) a little muriatic 
acid be dropped, and a fmall piece of tin be put into 
it; or, if fome of thofe cryftals are i miner fed in a. 
muriatic folution of tin; in both thefe cafes the fluid 
acquires a cleef^blue colour. 

In confluence of thefe appearance?, I think I do not 
err in confidering thefe cryftals as molybdic r/r/VA neutralized 

b 7 
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pot-afh ; becaufe, in a comparative experiment, the fame re- 
lations were (hewn by molybdic acid, that had been prepared 
from molybdena of Altenberg , by detonation with nitre, and 
fubfequent precipitation, effected by nitric acid, from 
the filtered folution of the mafs produced by the detona- 
tion, and which acid likewife affirmed a cryftalline form in 
drying. 

5.) As it was obvious, from the ftate of the calciform lead, 
which remained on the paper when I filtered the folution 
of the fufed mafs (4), that the whole of the yellow lead- 
ore employed had not been decompofed, I repeated the ex- 
periment, increafing, however, the proportion of the alkali ; 
fo that, for two drachms of the ore, I took 1 o drachms of 
carbonated pot-afh. I alfo kept the mafs for a fomewhat 
lopger time in fufion after which it was poured out, levi- 
gated, foftened with water, and thrown upon the filter. 
This alkaline folution I laturated with muriatic acid, at firft 
only incompletely ; whereby, at a warm temperature, a 
white precipitate was produced, in the form of a cheefy 
coagulum. This precipitate contained, indeed, molybdic 
oxyd, but mixed with a greater portion of oxyded lead ; 
which laft, upon folution in muriatic acid, feparated in 
needle-draped cryftals of muriat of lead. 

When this precipitate had been feparated from the alka- 
line folution, which before was faturated with only half the 
quantity of muriatic acid required, I combined that fluid 
with an additional portion of the fame acid to its complete 
faturation. It became again turbid, but only moderately 
fo. Upon this, a white precipitate accumulated, like 
ftarch, fubfiding in cold water ; which, carefully edulco- 
rated and dried, was examined in the fame manner as the 
cryftalline precipitate mentioned before, (4). Its habitudes 
were perfectly the fame ; except that it would not diflolve 

m m 4 alone 
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alone in water, but formed a clear folution, only when a 
few drops of muriatic acid had been added. 

The fluid was now concentrated by evaporation ; after 
which the oxyd of molybdena, ftill contained in it, fell down 
as a fine, heavy , yellow powder ; which, after proper lixi- 
viation and drying, exhibited a beautiful, fat u rated lemon- 
colour. 

6. ) The white oxyd of lead, which remained upon the 
paper on filtering the foftened mafs, produced by the fufioh 
of the ore with pot-afh (4), was found contaminated with a 
portion of filiceous earth. When treated upon charcoal, it 
did not entirely melt into a metallic button ; but part of it 
was converted into a clear, bright, yellow globule of glafs 
of lead (vitreous oxyd) : for the admixed filiceous earth pre- 
vented the redudfion of^the whole portion of lead ; in the 
fame manner, as is the cafe when it is attempted to reduce 
upon charcoal a glafs of lead, that has been made of three 
parts of oxyded lead and one of filex. For this reafon, I 
diffolved the above-mentioned oxyd of lead in dilute nitric 
acid, feparated the filiceous earth by filtration, and preci- 
pitated the metal from the folution, by means of fulphuric 
acid, in the character of fulphated lead. 

7. ) I likewife examined the actions of fome of the acids 
upon this Carinthwn lead-ore . — One drachm of it was di- 
gefted with a copious quantity of nitric acid; which dif- 
folved the greateft part, but not th^. whole of it. In the 
folution were obferved white, loofe fiocculi difperfed, 
which dried upon the filtering paper in the form of a mem- 
brane, and became tarnifhed of a blue by expofurc to day- 
light. This fubftance had much refemblance to the molyb- 
dic oxyd, obtained from molybdena in the humid way, by 
repeatedly diftiiling nitric acid from it. The filtered nitric 

folu- 
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folution contained, befides the portion of lead, a considera- 
ble quantity of molybdic oxyd. Sulphuric acid precipitated 
the lead from it ; and P ruffian alkali afterwards threw 
down the molybdena in looie, brown, red particles. 

8.) One drachm of this yellow-lead ore, previoufly puri- 
fied, afforded a clear folution, by digeftidn with muriatic 
acid. The folution went on gradually, and was nearly 
complete and colourlefs ; but it foon depofited white crys- 
tals of muriated lead. Only a flight portion of filex was 
left behind, which I Separated. While I was concentrating 
the fluid, the Saline cruft fettling on the Sides of the evapo- 
rating difh became tarnifhed of a fine blue; which as often 
disappeared as the cruft was re-diffolved in the fluid, on gen- 
tle agitation. When the concentrated fluid had been de- 
canted from the muriat of lead, which ftill fubfided, it af~ 
fumed a beautiful deep-blue, but loft that colour again by 
dilution with water. When afterwards Saturated with pot- 
;ifh, it dropped a white oxyd of molybdena. 

9.) Oxyd of lead , and oxyd of molybdena , therefore, are the 
conftituent parts of the yellow lead-ore from Bleiberg , in 
Carinthia . This combination is remarkable, as it is the 
firft inftance of the kind ; Since molybdena has not yet oc- 
curred any where, except in its proper ore ( WaJJcrbley ). 
From the foregoing experiments there alfo refult Some other 
observations, by which the knowledge of the chemical pro- 
perties of that metallic fubfhmce (molybdena') is greatly en- 
larged. To thefe belongs its external form, as it occurs 
partly in the cryftalline ftate, partly as a white, and partly 
as a lemon yellow oxyd. In the firjl ftate, it is Soluble in 
Simple water, as well as in acids ; in the fecond , a 
Small addition of muriatic acid promotes its folution in wa- 
ter ; but in the third, or that of a yellow oxyd, it refufes 
to diflolve both in water and in acids. The caufe of this 
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difference confifts in this, that in the two firfl: cafes it has 
been neutralized with the portion of alkali that remained 
combined with it ; whereas, in the laft cafe, that is, in the 
form of a yellow earth, it is more in the flate of a mere 
metallic oxyd. 

10.) This appearance of the molybdic oxyd with a yel- 
low colour, has probably been the reafon for confidering 
the fubftance, by which this yellow lead-ore is mineralized, 
as tungftic acid. 

However, the blow-pipe alone is fufficient to diftinguifh 
thefe two metallic fubflances from each other ; for, the yel- 
low molybdic oxyd lofes its colour at the firfl contact with 
the point of the flame, and is rendered olive-green ; it alfo 
immediately runs into a fmall globule, or drop, which is 
very foon abforbed by the charcoal; and, laflly, when fufed 
with a neutral phofphat, it tinges the button which thence 
arifes of a green colour. 

1 he yellow oxyd of tung ft ert y on the contrary, exchanges, 
by ignition, its yellow colour for a blue or black , at the fame 
time that it remains upon the charcoal as perfe&ly infu- 
sible ; and when fluxed with phofphoric fait, it gives a fky - 
blue colour to the faline globule. 

SECOND SECTION 

Having thus obtained, by means of the experiments here 
explained, the knowledge of the conftituent parts of the yellow 
lead-ore from Carinthia y I had yet to difeover their propor- 
tions to each other. This I accomplifhed in the following 
way. 

'4 

q) A hundred grains of the cryftals above deferibed were 
carefully freed, in the manner before mentioned, from the 
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adhering calcareous earth and ochre of iron, and then finely 
pulverized. They were then diffolved in muriatic acid, 
affifted by heat, alternately affufing upon them the acid, 
and a large quantity of water. In this inftance a trace of 
filiceous earth, though fcarcely diicernible, appeared. 

b) The greateft part of muriat of lead, generated in the 
procefs, was depofited in fine needles, even before the folu- 
frOn had completely grown cold. The fuper-natant clear 
fluid was then poured off, reduced to a fmaller volume by 
evaporation, and freed from the muriated lead, which ftill 
ieparated. The muriated metal, colledled with care, -and 
brifkly deficcated, weighed 74I grains. By diffolving it 
in hot water, and fteeping into the folution a polifhed 
piece of iron, the lead precipitated upon this lafi in fine 
lamellae, and in the metallic ftate. 

c) But in order to find more accurately what proportion 
this muriated lead might bear to pure oxyd of lead, I made 
the following experiment. 

Two hundred grains of lead, cut into fhreds, were dif- 
folved in 300 grains of nitric acid, diluted with 10 ounces 
of water, and, with the affiftanee of digeftion, in a boiling 
heat. The folution was then divided into two parts. 

Into one half I dropped muriatic acid, as Jong as it 
produced any turbidnefs ; evaporating afterwards the 
mixture to the moft perfedl drynefs of the refidue. 
The muriat of lead here produced weighed 133 
grains. 

0) From the fecond half of the nitric folution I pre- 
cipitated the oxyd of lead by diffolved cauftic pot- 
afh. This oxyd, when edulcorated and brifkly 
dried till it began to turn yellowifh, amounted to 
115 giains. 
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From this it followed that thofe 74! grains of muriated 
lead, obtained from 100 grains of the yellow molybdat of 
lead (b)> are equal to 64,42 grains of pur texyd of lead. 

d) The concentrated muriatic folution of molybaena, 
which had a blue colour, was mrred with nitric acid, and 
lodged in a fand-bath for farther evaporation: Being thus 

circumftanced, it was again di veiled of its blue colour, and 
a yellow oxyd of molybdena feparated. But when the 
evaporation had been carried on to complete drynefs, I col- 
lected and weighed the remaining lemon-yellow oxyd of 
tnolybdena $ and found it amount to 34! grains. 

1 , , . . . , i . i r . ,* : : i 

Wherefore, one hundred parts of the pureft cryftals*of the 
yellow lead-ore , from Carinthia , contain : 

Oxyd of lead 64,42 

O^yd of jnolybdena . . . 34,25 

_____ 

98,67 
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CHEMICAL EXAMINATION 

OF THE 

SULPHURET OF COPPER 

( Vitreous Copper-ore. Kupferglanzerz ) 

From Siberia. 

Among the copper-ores, the firft place belongs to the 
grey^ or vitreous Copper-ore^ it being the richeft in copper, 
and containing, befides its mineralizer, which is fulphur, 
the feweft foreign admixtures. Its purer varieties poflels a 
degree of foftnefs, fo that they admit of being in fome man- 
ner cut with the knife ; and on the recent cut they refemble 
metallic lead in colour and luftre. 

This ore ufually occurs in compact mafles ; it is feldom 
cryftallized. Of this latter fort I poflefa fome from Pol - 
dice and Dolcoath , in Cornwall , in drufes (groups of regular 
cryftals) of minute vyhite-grey, refplendent, tetrahedral, 
truncated pyramids. 

« 

For the fubjedt of my enquiry, I took the maflive, com- 
pact, moderately-foft vitreous copper-ore, from the mine 
Gumeschefskoi , on the river Turja , in the diftridfc of Catha - 
rineburg \ where it is found in confiderable large mafles, 
which, in the parting are inverted with azure copper-ore, 
and fibrous malachites. It was freed from thefe previoufly 
to its being fubjedted to the following experiments. 
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A. 

a) Upon two hundred grains of the ore, coarfely powdered, 
moderately ftrong nitric acid was aftufed, which attacked 
and diffolved them with frothing and extrication of red va- 
pours. The folution was clear, and the fulphur alone in the ore 
was left behind, floating in the fluid, in grey, loole, flocculi, 
without any other refidue ; which indicated that no anti- 
mony was prefent. The fulphur collected on the filter was 
heated in a fmall crucible to inflammation, and it burned 
with its peculiar odour, without any trace of arfenic ; yet 
leaving a flight portion ofoxyded iron and filiceous earth. 

h) The folution, which had a pure blue colour, was 
treated firft with muriat, and then with fulphat of foda. 
But none of thefe, nor any other fait, rendered it- turbid, 
or produced any other alteration ; by which it appears, that 
this ore contains neither filver nor lead . 

B. 

a) To determine, with proper accuracy, the proportion 
of the conftituent parts, I repeated the examination in the 
following manner. Two hundred grains of the powdered 
ore were combined and heated with muriatic acid, to the 
degree of boiling. But as this acid alone manifefted no 
action on it, I added nitric acid gradually, by drops ; which 
exerted a ftrong attack in each inftance. When the folu- 
tion of the ore had been accompliftied, I feparated the fluid 
from the fulphur floating on the furface ; and digefted this 
laft once more with a frefh quantity of muriatic acid, drop- 
ping into it fome nitric acid ; after which I collected it 
upon the filter. This fulphur, wafhed and deflccated, 
weighed 38^ grains, out of which, after its combuftion, 

grain 
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grain of ' fiiiceous earth remained ; fo that the true amount of 
fulphur was 37 grains. 

h) The folution exhibited a glafs-green colour. I di- 
vided it into two parts. Into one half poliflied iron was 
immerfed ; upon which the copper precipitated of a dendriti- 
cal form, and pure metallic brilliance. It weighed 78^ 
grains, when wafhed, and immediately deficcated in a mo- 
derate temperature. 

c) In order to afcertain the proportion of iron contained 
in the ore, I combined the other half of the folution with 
cauftic ammoniac added to excefs of faturation. The pre- 
cipitated iron remained behind, in the form of a fubtle 
brown mud, which, colle&ed on the filter, deficcated and 
ignited, weighed three grains. But as the iron is contained 
in the mixture of the ore, not in this calciform ftate, but 
in the reguline, which laft is to the firft in the proportion 
of 3 to 4, thefe 3 grains of oxyded iron give 2f of metallic 
iron to be added in the computation. 

Therefore, hundred parts of the Siberian vitreous copper ~ 
ere confift of : 


Copper . . . 

. B b) . . • 

78,50 

Iron . • . . 

■ • * * * 

2,25 

Sulphur 


18,50 

Silex 


, 0,75 


100 

c. 

Copper-ores eminently belong to thofe kinds, the com- 
ponent principles of which are but imperfe£Hy determined 
by analyfis in the dry way. The reafon of this is, partly, 

that 
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that the alkaline falts employed for the reduction, exert, 
during fufion, as well as --in the humid way, a very ftrong 
folvent power on copper* 

But although the reducing flux, compofed of glafs, borax, 
and charcoal-duft, recommended by Gellert , Tillet , and 
others, inftead of alkalis, is reckoned one of the beft ; yet 
I have always found the common black-jlux , if employed in 
the following manner, the moft effectual. 

Two docimafiic centners (each of ioo parts, confidered for 
as many pounds), of the triturated ore were mixed with 
half a centner (or ,50 parts), of charcoal-duft, and properly 
roafted until all the coal was confumed*. I then blended it 
with £ centner of colophony and 6 centners of the black 
flux, covering the mafs in the aftay-crucible with common 
fait, and expofing it to a forge heat. After the coals were 
completely red, the blowing of the bellows was kept up 
for 20 minutes. The fufion being accomplifhed, I found, 
under a well-fluxed fcoria, 138 parts of a fine m/, or refined 
copper y which is 69 per cent . 

However regularly this afiay in the dry way was per- 
formed, yet it produced 9 -per cent . lefs than the true pro- 
portion of the copper in the ore amounts to. The humid 
zvay> therefore, is, in every refpeeft, the moft certain to dif- 
cover the true quantity of copper in any ore. 


The roafted-ore weighed 210 pounds. 
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OF THE 



VARIEGATED COPPER-ORE . 


( Bunt-kupfererz . Purple Copper-Ore, by Kirwan.) 


1 HE variegated Copper-ore is diftinguifhed in its external 
appearance from the vitreous , to which it is the neareft 
a-kin, by it svariegated colours, refembling thofeof tarnifhed 
fteel ; and, with regard to its conftituent parts, it differs 
from it in containing lefs copper, but, on the contrary, 


FIRST SECTION . 

Variegated Copper -Ore from. Hitter dahL 

The variegated copper-ore occurring at Hitterdabl, in Nor - 
way, in lumpy mattes, exhibits, on its recent fracture, a mix- 


to gentle digeftion with nitric acid, whofe a&ion upon it 
was but moderate. From the refidue, the fulphur was driven 


flight portion of a red oxyd of iron. On examining the 



more iron. 




ture of colours of light-blue, tin-white, and copper-red ; 
which, however, by expofure to air, gradually change into 
a more uniform fteel-blue. 


A, 


One hundred grains of the pulverized ore were fubje£ted 


out by combuftion. This refidue, when a fecond time 
digefted with nitric acid, difTolved in it, leaving only a 


N n 


folution, 
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folution, firft by common fait, and then by Glauber-falt, it 
continued limpid and unchanged. 

1 B. 

a) Upon tvjo hundred grains of the powdered ore muria- 
tic acid was affufed, the mixture heated, and then combined 
in fmall portions with nitric acid. The folution, which 
was thus performed, had a brown colour while concen- 
trated ; but as foon as it was diluted with water, it acquired a 
green. The remaining fuiphur was grey, tenacious, and 
l'pongy, and weighed 72 grains when dry. By (low com- 
buftion it left . 35 grains, of which, after extra&ion by mu- 
riatic acid, five grains ’ ft ill remained behind. Thefe loft 
one grain more of fuiphur by burning, and the remaining 
four grains diffolved entirely in muriatic acid. Whence 
the quantity of fuiphur amounted to 38 grains. 

L) The muriatic folution was divided into two equal 
parts i and the copper was precipitated from one of them by 
means of iron.. It amounted to 69- grains. 

c) The other half was fuper-faturated with cauftic am- 
moniac, and the oxyd of iron which fell down was collect- 
ed. This, when moiftened with linfeed-oil, and expofed to 
a low red-heat, weighed 10 grains j which are equal to 71 - 
grains of metallic , or reguline iron. 

Thus, in one hundred parts o r this variegated copper -ore 
from Norway were found : 


’variegated Copper -Ore ; £47 

In fupplying the deficiency in the fum of weights of the 
Copper, iron, and fulphur, from the hundred, by putting 
oxygen in the account, I mean to characterize this lafi: as 
a conftant conftitiient part of the variegated copper-ore, 
producing in it thofe variegated colours : in the fame man- 
ner, as in fteel, in cooper-pyrites, and other metallic fub- 
flances, the beginning of their oxydation is indicated by a 
fimilar diverfity of colours. 

In the laft mentioned fubftances, however, the change-, 
able colours are only owing to external caufes ; for which 
reafon, they prefent themfelves only on the fur face, when 
long expofed to air. On the contrary, the variegated cop- 
per-ore is penetrated throughout its whole mafs by the oxy- 
dating principle. This correfponds with the deficiency 
of weight to make up the fum of the fixed conftituent parts 
of the ore here analyfed ; whereas no fuch lofs is obfervable 
in the vitreous copper-ore, treated and decompofed by the 
fame method. It is on this account alfo, that the aClion of 
the nitric acid is lefs ftrong, and the difengagement of ni- 
trous gas is lefs copious, in the variegated than in the vitre- 
ous copper-ore. 

SECOND SECTION. 

Variegated Copper-Ore from Rude l/i a dt. 

The native place of this variety of variegated copper-ore 
is the mine Friederike fuliane , at Rudclfadt , in Silefia , in 
which a rich vein has lately been opened, of beautiful na- 
tive filver, imbedded in ponderous fpar, and accompanied by 
pyramidal red filver-ore, along with cryftallized white co- 
balt-ore ( Glanzkobalt ), that has raifed the ardent wifties of 
the proprietors for its continuance. 
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A. 

Two hundred grains of the powdered ore, having been twice 
extrafled by means of nitric acid, left behind their fulphure- 
ous ingredient, together with a quantity of red oxyd of 
iron. The folution was filtered, and tried by proper re- 
agents for filver, lead, zinc, arfenic, and the like, and it 
afforded no indication of thefe, but only of copper and iron. 

B. 

a) Two hundred grains of this ore, in pure pieces, freed 
from interfperfed quarz, were triturated, and treated with 
muriatic acid, to which a little nitric acid was afterwards 
added, and the extra&ion continued in a moderate warmth. 
The colour of the filtered folution was a celadon, or 
blueifh green, with a (hade of grey. The refidue, porous 
like fponge, weighed at firft 88 grains ; but only 56 grains, 
after its fulphur had been gently burned off. Thefe, di- 
gefted in a low heat with muriatic acid, foon diffolved, 
forming a brown fluid, and left fix grains, more of fulphur 
behind. Hence, the fulphur contained in thofe 200 grains 
amounted to 38 grains. 

h) Thefe folutions were mixed together, and divided into 
two equal parts . From one half I precipitated the copper 
in due manner by means of a polifhed piece of iron, and 
obtained 58 grains. 

c) The other half was treated with cauftic ammoniac, 
until the oxyd of copper, precipitated in the beginning, 
again diffolved. The oxyd of iron, thus obtained, when 
coUe&ed on the filter, waflied and deficcated, was moift- 
ened with linfeed-oil, and ignited in a covered crucible. It 
5 weighed 
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weighed 24 grains. Hence, as, upon an average, four 
parts of oxyded iron, attra&ible by the magnet, are to be 
eftimated as equal to three parts of reguline iron, I reckon 
18 grains of metallic iron , inftead of thefe 24 grains. 

Since, for the fame reafon as in the foregoing analyfis, 
the lofs of weight in the fum of the fixed conftituent parts 
muft be taken for the oxygen combined with the ore, and 
which efcaped in the procefs ; the conftituent parts of the 
Silefian variegated copper-ore , and their proportions in the 
hundred , will be : 


Copper . 

. . B. b) 

... 58 

Iron . 

... 0 

. . . 18 

Sulphur 

• • • 

... 19 


c. 

100 


With a view of making an ajfay in the dry way , I ro.afted 
two docimaftic centners with half a centner of powdered 
charcoal. The roafted ore, now weighing 206 lb. was then 
mixed with half a centner of colophony, and fix centners 
of black flux. In this ftate it was put in a crucible, and 
covered with muriat of foda.. When kept in fufion during 
20 minutes before the nozzle of the bellows, it yielded a 
fine button, weighing 96 lbs. of red, or refined copper; 
which is 48 per cent . and hence, 10 lbs. fhort of what was 
obtained in the humid way y (B. b). 
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CHEMICAL EXAMINATION 

OF THE 

SIBERIAN MALACHITES. 

• U> ■ 

a ) ONE thoufand grains of compact, reniform Malachites , 
from the Turjin mines, on the Ural , were reduced to pow- 
der, and heated to complete rednefs in a fmall glafs retort, 
connedted with - the pneumatic apparatus. Much carbonic 
acid gas w'as difengaged in this procefs, to the amount of 
252 cubic inches, without reckoning .f hat part which was 
abforbed by the water of the apparatus. This gas was en- 
tirely abforbed by lime water, at the fame time that a pro- 
portionate quantity of carbonated or crude calcareous earth 
was produced In the intermediate fmall receiver a m.oifture 
colledted, weighing 78 grains, which, upon trial, proved 
to be pure water. 

b ) The pulverulent refidue taken out of the retort ap- 
peared of a black colour, and weighed 716 grains. To 
ferve for the following experiments, it was divided into 
four parts, at 179 grains each; and hence corrcfponding to 
250 grains of the rough malachites. 

1.) One hundred and feventy-nine grains of ignited mala- 
chites^ combined with three times its quantity of black 
flux, were put into an affay-crucible, without lining it, and 
covered with muriaUd joda . In this fituatlon it was committed 
to the fire of the biaft-furnace, and when the coals had become 
red-hot without the adlion of the bellows, it was kept melting 
V l - for 
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for the fpace of twenty minutes. After cooling, it was 
obferved that, in the broken retort, the whole mixture, un- 
der the covering of common fait, had run into an uniform, 
compact, and opake mafs, of the bright red-colour of ordi- 
nary fealing-wax, and that no metallic button had been 
formed . 

It follows from this, that there was not carbon enough 
prefent to take up entirely the oxygen of the metallic oxyd. 
Therefore the copper has, by means of this fmall remainder 
of oxygen ftill united with it, been brought into the ftate 
of red oxyd of copper ; and, as fuch, it has diffufed itfelf 
uniformly through the alkaline fait. 

2. ) Hundred and feventy -nine grains of ignited malachites 
were mingled with three times their quantity of black - 
flux, and i-ioth of powdered charcoal. When fufed in this 
ftate, during 20 minutes, under a ftratum of common fait , in 
an affay-crucible not lined in the infide, they afforded a but- 
ton of reguline copper, which had run well together, and 
weighed 1 36^ grains. 

3. ) Another 179 grains of ignited malachites , mixed with 
thrice as many grains of black-flux, and one fifth part of their 
weight of colophony, andlikewifed fufed for 20 minutes, under 
a cover of muriat of foda, in a crucible not fecured by 
lining, yielded a well-melted button of reguline copper, 
weighing 138 grains. 

4. ) The remaining 179 grains of ignited malachites were, 
like the preceding, melted during the time of 20 minutes, 
under a cover of common fait . But the allay- crucible had 
previoufiy been lined with powdered charcoal, and the 
malachites mingled with an equal weight of calcined borax , 
with half its quantity of -white glafs , and i-4th part of cola - 

N n 4 phony , 
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phony , or boiled turpentine By this procefs I obtained, 
indeed, a well-fufed button of reguline copper j btit with a 
confiderable lofs, as it weighed only io5f grains. 


B. 

In order to difcover more accurately the conftituent 
parts of malachites, I performed the following experi- 
ments. 

a) roo grains of malachites, reduced to powder by tritu- 
ration, were diffolved in nitric acid ; which was effected 
without leaving any relidue. The folution had a bright- 
blue-colour, and was faturated to excefs with cauftic am- 
moniac : but the precipitate produced was entirely, and 
without turbidnefs, re-diffolved by the excefs of the alka- 
li. This {hewed that the malachites here examined was 
perfectly free from iron, and fimilar admixtures, 

* 

b ) I combined hundred grains of triturated malachites 
with a fufficient quantity of fulphuric acid, previoufly 
diluted with five parts of water, and accurately weighed 
together with the veffel. After the malachites had been 
wholly diffolved, which was effe&ed gradually, and with a 
moderately ftrong effervefcence, the lofs of weight, oc- 
cafioned by the carbonic acid gas that was extricated, 
was found to confift of 18 grains. 

<r) One hundred grains of the fame powdered malachites 
were ignited, at a moderate heat, in a covered crucible. 
The black refidue had loft 29^ grains in weight. If from 
thefe be fubtradted 18 grains for the carbonic acid, the re- 
maining ri| grains of lofs will confift of water. 


Another 



of the Siberian Malachites: 553 


d) And laftly, 100 grains, which had been difTolved in 
dilute fulphuric acid, and precipitated by zinc, yielded 58 
grains of pure copper . 

In confequence of thefe experiments, the Siberian ma- 
lachites con fiifs, in the hundred , of : 


Copper . . 

Carbonic acid 
Oxygen . . 

IVater . # 


58 

18 

12.50 

11.50 


IOO 


/ 
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LX VI I. 

CHEMICAL EXAMINATION 

OF THE 

BISMUT, H I C SILVER-0 11E, 

From Scliapbach, in the Black-foreji, 

Iti Suabia. 

The Bif?nutbic Silver-rore , which occurs in the mine 
Frie derich -Chrijli an $ , in the valley Scbapbacb , in the Black - 
forejl , (Scbwarzivald)^ and for the firft acquaintance with 
which we are indebted to Mr. Selb*, Mafter of the mines 
at JVolfacb , has been defcribed, as to its external chara&ers, 
by Widenmann f and Emmerling\ . This mineral aeferved 
a complete chemical inquiry fo much the more, as even now 
feveral Miner alogijls ftill feem to doubt of the exigence of 
this peculiar fpecies of ores. — For this reafon, I publifh here 
its analyfis, which to perform I was enabled by Mr. Selb y 
fending me of this mineral the quantity neceflary for the 
purpofe. 

Since this ore is very much concreted with the grey quarry 
ferving to it as a matrix ; and fince in moft fpecimens 
it can be confidered as only difleminated in the quarz, I 
have employed for its analyfis merely fuch pieces as are 
the leaft mixed with quarz, and, at the fame time, the moft 
free from copper-pyrites and galena, which accompany 
this ore. 


* Chemifcbe An?ialen, 1793. T Band. Seite. 10. 
f Handbuch der Mincrahgie, Leip-zig, 1794, page 716. 

X Lehrbuch dcr Mineralogicy II.Theil. GieJJeny 179 6. Seite 203. 

A. 
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'A. 

Examination in the dry way, 

a) If bifmuthie filler-ore, in finall fragments, be ignited 

upon charcoal before the blow-pipe, there foon tranfude 
metallic drops of eafy fufion ; which elis[uate % more perfe&ly 
on the addition of borax: The glafs of borax acquires by 

them a yellow colour, refembling that of amber ( Succinumjy 
but mixed with white, and -in fome places alfo with a cop- 
per-red. The metallic button exhibits variegated colours, 
and continues long in fufion. It is brittle, and appears of a 
tin-white in the fracture. 

b ) When three hundred grains of this ore, previoujflv tri- 
turated, had been expofed to a red-heat, in a fmall retort, 
lodged in fand, they afforded, — befides a flight quantity of 
aqueous moifture, no more than 2f grains of fulphur; the 
pure yellow colour of which proved the total abfence of 
arfenic. On the powder of the ore, which coalefced but 
moderately, fome metallic drops were found incumbent. 
It was then roafted in an open teft, until no trace of ful- 
phureous fmell could be obferved. After this procefs, it 
had an afh-grey colour, appeared of a very loofe texture, 
and weighed 313 grains. 

On being combined with i-J ounce of black flux, and re- 
duced in an aflaying-crucible, under a layer of culinary fait, 
it ran into a tin- white metallic button, which weighed 174 
grains, would admit of being cut with a knife, and, though 
it had become malleable, yet was brittle, and fell afurider 
after fome blows of the hammer. 


* On the procefs o i eli'quation, in general, fee Gren y s Principles 
of Cbemifiry y Lond. 1S00. vol, II. page 301. — Tranfi. 
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This metallic bead, when refined by eupellation, under 
the muffle, afforded a button of pure reguline fiver , weigh- 
ing 33x grains. 

B. 

Examination in the humid way. 

a) Upon three hundred grains of this ore I poured three 
ounces of nitric acid, diluted with one ounce of water. A 
great part of it diffolved in this menftruum, even in the cold. 
The refidue was afrefli combined with one ounce of the 
fame acid, weakened with half an ounce of water, and digefted 
in a gentle heat. Both folutions, thus obtained, were fil- 
tered, mixed, and together evaporated to a fmaller volume; 
during which procefs there feparated from the fluid fome 
cryftalline grains, confiding of nitrat of lead. 

h) The concentrated folution had a greenifli colour. — 
When afterwards diluted with juft as much of water as 
was requifite to re-diffolve that cryftalline fediment, it was 
poured into a large quantity of water. This laft immedi- 
ately acquired a milky appearance, in a high degree, and 
depofited a white precipitate, which weighed 44f grains, 
when colle&ed, lixiviated, and dried in the air, and proved, 
on farther examination, to be oxyd of bifmuth . 

r) Into the liquor, that had been freed from this oxyd, 
and was entirely clear and colourlefs, I then dropped muri- 
atic acid, as long as it was rendered turbid by it. The 
precipitate which then enfued, did not appear to be mere 
muriat of filver ; for this reafon, I digefted it for fome time 
with a moderately ftrong nitric acid. A confiderable por- 
tion of it was thus re-diffolved, and left pure horn-filver 
behind ; which, upon careful colle&ion, and deficcation in 
a brifk heat, weighed 46 grains. Thus, the portion of pure 
fiver is determined at 34! grains. 


d) The 
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ft 

d) The nitric acid, that had been affufed upon the pre- 
cipitate obtained by the muriatic (r), yielded, by dilution 
with much water, 32 grains more of oxyded bifmuth ; which* 
with the preceding \\\ (£), gave together 76^ grains. 

In order to afcertain the proportion of reguline bifmuth 
in this ore, I diflolved 100 grains of bifmuth in nitric acid ; 
and after having concentrated the folution by evaporation, 

I poured it into a large quantity of water. When of the 
precipitate, thus produced, nothing more would fall down, 
on adding more water, I collected it on the filter, waftied 
it, and fuffered it to dry perfectly in the air. It then weigh- 
ed 88 grains. To the water, which had been feparated 
from it, muriatic acid was added by drops ; whereby a new 
precipitate enfued, weighing 35 grains, after edulcoration 
and drying. 

As, by the refult of this comparative experiment, one 
hundred grains of reguline bifmuth have, upon the whole, 
given 123 grains of oxyded bifmuth; it follows, that the 
7^2 grains of bifmuthic oxyd, mentioned at (^), and obtain- 
ed from 300 grains of the bifmuthic filver ore, contain 62| 
grains of metallic , or reguline bifmuth . 

e) The remainder of the fluid was farther reduced by 
evaporation ; and, in this procefs, muriat of lead feparated 
from it in delicate, broad-ftriated cryftals. This liquor 
was then combined with fuch a quantity of fulphuric acid, 
as was requifite to re-diflolve thofe cryftals, and a fecond 
time evaporated to a confiftence of pap. The precipitate, 
which thence enfued, was fulphat of lead, weighing 19 
grains, when duly collected, waftied, and dried. 

f) What ftill remained of the folution, after its having 
been freed from the lead before contained in it, was fatu- 

rated 
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rated with cauftic ammoniac added in excefs. In this Way 
a brown ferruginous precipitate was produced ; which wa 3 
rapidly attracted by the magnet, and weighed 14 grains; 
when, after previous deficcation, it had been moiftened with 
linfeed-oil, and well ignited. — For thefe wc muft reckon 10 
grains of metallic irom 

g) The liquor, which had been fuper-faturated with am- 
moniac, and which, by its blue colour, fhewed that it held 
copper in folution, was next faturated to excefs with ful- 
phuric acid. On immerfing then a piece of polifhed iron 
into it, two grains of copper were depofited. 

h) The grey refidue of the ore, that was left behind by 
the nitric acid (a), weighed 178 grains. But when its ful~ 
phureous part had been deflagrated, in a crucible gently 
heated, it weighed only 140I grains. This determines the 
portion of fulphur at 37 \ grains. 

i) Thefe 140! grains were digefted with three ounces 
of muriatic acid, in a heat of ebullition ; and this pro- 
cefs was repeated once more with l| ounce of the fame acid. 
Thefe folutions, by means of evaporation, yielded till the 
end muriat of lead in tender fpicuiar, and likewife in 
broad-ftriated cryftals ; which, when again diflblyed in the 
requifite quantity of boiling water, then combined with ful- 
phuricacid, and evaporated, yielded 89 grains of fulphated 
lead. Thus the whole quantity of this fulphat, including 
the 19 grains mentioned at (*), amounted to 108 grains; for 
which, according to comparative experiments, 76 grains of 
regullne lead muft be put in the computation. 

k) That portion of the ore examined, which ft ill remain- 
ed after all the confiituent parts before mentioned have 

been 
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been difeovered, confifled merely of the grey quarzofe matrix; 
the weight of which, in the ignited ftate, amounted to 70 
grains. 

, ' ... 

Therefore, thofe three hundred grains of bifmuthic filver- 
ere> mentioned above, were decompofed into : 


Lead . . i ) 

• 7 6 

Bifnuth . d) . 

. 62,20 

Silver . . c) 

• 34,50 

Iron . • f) • 

. xo 

Capper . g ) 

. 2 

Sulphur . h) . 

• 37,50. 

Sfua rzefe matrix k ) . 

• 70 


292,20 grains 

It follows from this ftatement, 

that, exclufively of the 

quarzofe gangue , the conftituent parts of the bifmuthic fiver- 

me alone confid , in the hundred , of : 


Lead . . 2 

33 

Bifnuth . 

27 

Silver 

15 

Iron .... 

4,30 

Copper . 

0,90 

Sulphur . . . 

16,30 


96,50 

♦ 
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lx vii r. 

CHEMICAL EXAMINATION 

OF THE 

ANTIMONIA TED SILVER, 

from Wolfach , in Suabia. 

Another foffil, which is found only in the mines 

worked in the principality of Furjlenberg , is the Antimoni- 
ated Silver . It occurs there in the pit, called Wenzels grube , 
near Alt- Wolfach ; and its external characters have alfo been 
defcribed by Widenmann * and E?nmerling \ , in their elemen- 
tary Introductions to Mineralogy. 

It has already been proved by Bergmann %, but more cir- 
cumftantially by Selb§, that this mineral is a compound of 
native filver and reguline antimony . 

Selb employed in his experiments that variety of antimo- 
niated filver, which, in former times, has occurred more 
frequently in coarfe-granular detached pieces ; and he found 
its proportion of filver to amount from 70 to 75 in the hun- 
dred. But the fine-granular variety, which is now dug, is 
confiderably more rich in filver. 
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FIRST SECTION , . 

Antimoniated Silver in fine Grains. 

A. 

Examination in the dry Way. 

a) A small piece of antimoniated filver, when tried 
upon charcoal, with the afiiftance of the blow-pipe, foon 
entered into fufion. The antimonial part volatilized 
in its ufual vaporous ftate, and left the button of filler en- 
tirely pure behind. Neither of fulphur nor of arfenic 
any trace appeared. 

b) Twenty-hve grains, mixed with four times their 
weight of lead, and fubje&ed to cupellation, yielded a but- 
ton of pure filver, weighing 21 grains. 

B. 

Examination in the humid way. 

a ) Nitric acid was poured upon hundred grains of an- 
timoniated filver, freed from calcareous fpar adhering to 
it, and pulverized as much as its toughnefs would admit. 
The acid fhewed no confiderable a&ion in the cold. 
Therefore I fubje£ted the whole to a digefting heat, in 
which 1 kept it, until nitric acid, added afrefh, would not 
farther attack this powder. Upon this I diluted the 
mixture with water, feparated the refidue, and precipi- 
tated the filver. from the colourlefs folution, by means 
of copper. The filver , thus obtained, amounted to 
83I grains, when lixiviated and dried in a warm tem- 
perature. 


o o 


h) The 
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h) The refidue exhibited a reddifh-white colour, after 
being walhed and deficcated in the air, and weighed 25 
grains. It foon diffolved in the muriatic acid, with which 
it was digefled ; leaving behind it a fmall portion of mu- 
riated filver, which, upon redu&ion, by means of foda, in 
the fmall fpoon, ftill gave ~ grain of filver . 

c ) I poured the muriatic folution into a large quan- 
tity of water. By this management it was decompofed, 
and let fall a white, tender precipitate ; which, dried in a 
gentle heat, weighed 20f grains. This precipitate, upon 
trial, proved to be an oxyd of antimony, perfectly refembling 
powder of algaroth (oxyd of antimony by the muriatic acid). 
Ohe part of it I re-diffolved in muriatic acid ; and the fo- 
lution, when poured into water previoufly impregnated 
with fulphuret of ammoniac, yielded golden fulphur of an- 
timony, of a pure orange colour. The remaining part gave, 
by redu&ion with tartar, a metallic button ; which, on 
being blown off with the bellows, entirely evaporated, 
without leaving any refidue. 

Therefore, fincc, by the refult of other comparative ex- 
periments*, 16 grains of reguline antimony may be 
reckoned for thofe 2o£ grains of the metallic oxyd (r), the 
conftituent parts of the fine-granular variety of the an * 
ilmoniated filver are in the following proportion : 

Silver . . . . |B . „ 84 

Reguline antimony ... 16 
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SECOND SECTION. 


Antimoniated Silver in coarfe Grains * 

One hundred grains of the coarfe-granular variety of an - 
timmiated filver , when decompofed in the fame manner as 
the preceding, yielded : 

Silver * 76 

Reguline antimony . . . 24 


100 
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LXIX. 

CHEMICAL EXAMINATION 

*■ ** A .U 7 : . ; Js'-:. J ?fljj •, 

OF THE 

CRYSTALLIZED, BRIGHT, WHITE 

• ' • y \ , f I 

CO BA LT-0 RE, 

( Glanzkobalt ), 

From Tunaberg, in Sweden. 

« 

The cryftals of the Bright , White Cobalt-ore, which 
occurs at Tunaberg , in Sudermannland , together with the 
copper-pyrites (yellow copper-ore), are diftinguifhed by the 
ftronger metallic luftrc of their external furfaces, which 
renders them lefs liable to decay, as well as by- their fize, 
of a rather uncommon magnitude *. 

The colour of their furface and recent fra&ure is a tin- 
white palling into the grey j and the form of thefe cryftals 
confifts, for the moft part, in variations of the cube, with 
unequally truncated edges, and ftriated lateral facets. The 
Jlrice, or fmali channels of each furface, are parallel to thofe 
of the oppofite one, but perpendicular to thofe of the ad- 


* One of thefe cryftals, extremely beautiful and large, and de- 
tached from others, is in the polfeilion of M. Microtto , Counfellor 
in the Ecclefiaftical Department at Berlin ; whofe collection of mi- 
nerals is fo highly inftruCtive with regard to the Geognofy of the coun- 
tries fituated on the Baltic fea. This cryftal is i£ inch long, of the 
fame height, one inch broad, and weighs ounces. 


joining 
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joining fide. This remarkable direction of the Jlri&. has, 
till now, been found only in this cobaltic ore, and in.fome 
cubes of fulphur-py rites, ftriated in. the fame manner. The 
fracture of thefe cryftals is uneven, and exhibits a foliated 
texture. 

4 • . y . m; . ! • /:ir - ■' 

I. Experiments in the hiimidxvay. 

' ■ ' z ■ . . ,:;n i 

K. 

*;qco iv ;?yxo 

One hundred grains of this cobalt-ore- were digefted with 
nitro-muriatic acid, in a boiling heat. The metal diffolved 
but (lowly, and in a fmall quantity. As long as the folution 
was hot, it appeared of a dark emerald-green ; but, upon 
cooling, it turned reddi(h-brown. No arfenic would depo- 
fite from it. Hence, the above menftruum did not feem 
likely to effect the .decompofition which I intended of the 
cobaltic ore. 


a) Hundred grains of rough white cobalt-ore, when 
gently digefted with nitric acid, diffolved in it gradually - 
however, leaving behind them i6f grains of fmall, whiter- 
grey, refplendent globules, which confided of arfenic, to- 
gether with a little fulphur. By boiling with water, this ar- 
fenical ingredient was diffolved, and there remained if grain 
behind \ of which £ grain of fulphur deflagrated on a fmall 
hot teft. The remaining 1 grain was oxyd of cobalt. 

b) The brownifh-red nitric folution was evaporated to a 
part, on a fand bath. In this procefs there dill feparated an 
oxyd of arfenic, in the form of a white cryftalline incruft- 
ation ; which, collected after cooling, and by degrees lixi- 
viated with a little water, weighed 30 grains after deficca- 

003 tion. 
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tion. It again entirely diffolved in the water with which 
it was boiled. 

c) Both the folutions of the arfenical oxyd in water 
fhewed exadtly the fame appearances which are exhibited 
by any other aqueous folution of arfenic. By combination 
with lime-water, they yielded arfeniat of lime ; with ful- 
phuret of ammoniac they produced yellow fulphuret of ar- 
fenic (orpiment), and the green pigment of Scheele with am- 
inoniacal oxyd of copper. 

d) When the nitric folution of cobalt would no longer 
depofite any arfenic, I diluted it with water, and precipitated, < 
by means of vegetable alkali, the oxyded cobalt ; which, at 
firft, had a peach-flower colour, and, towards the end, that 
of lilac. On diflolving this laft, precipitated in muriatic 
acid, and diluting the folution with water, the liquor ac- 
quired a rofe-red colour, and afforded the well-known lym- 
pathetic ink prepared from cobalt. 

Therefore, the conftituent parts of the cryfallized , white 
cobalt-ore^ feparately produced in this analyfis, confift, in the 
hundred , befides the portion of cobalt itfelf, of 45 grains of 
arfenical oxyd, and \ grain of fulphur : but of any portion 
of iron no trace appeared. 

However, as I had reafon to fuppofe that the ingredient 
proportion of arfenic here ftated might, perhaps, not be the 
true one, I endeavoured to afeertain it more accurately in 
the dry way. 

II. Experiments in the dry Way. 

A. 

p) Four hundred grains of white cobalt-ore, coarfely pow- 
dered, were heated to rednefs in a fmal! glafs retort, con- 
nected 
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nested with a receiver, and kept in the Hate of ignition for 
fome time. After cooling there appeared in the neck of 
the retort no more than one grain of fublimed arfenic, to- 
gether with a flight trace of fulphur. 

b) The contents of the retort were then introduced into 
a fmall open matrafs, and once more ftrongly ignited y but 
no fublimation enfued.. 

c) Upon this, I mixed the cobalt with i-4th part of its 
weight of powdered charcoal, and calcined it in a (hallow 
open pot. At this inftant the arfenic efcaped in vapours j 
but flowly, and it coated metallic fubftances, that were held 
over the pot, with a thick white cruft. The fmell of this 
vapour refembled that of garlic, only in very moderate de- 
gree ; and it ceafed to be emitted after the roafting had been 
continued for two hours. 

But, by this calcination, the cobalt was not yet entirely 
deprived of all portion of arfenic ; for, when it had been 
diflolved in nitric acid, and the folution concentrated by 
evaporation, there was ftill fome arfenic depofited. 

B. 

a) For this reafon, another two hundred grains of rough, 
white, cobalt-ore, previoufly triturated, were, in the firft 
inftance, mixed with 100 grains of charcoal-duft, and cal- 
cined. This roafting was twice repeated, mixing the ore 
each time with 50 grains of powdered charcoal \ after 
which it no longer emitted any trace of exhaling arfenic. 
The cobaltic oxyd, whi^chnow, to appearance, had been en- 
tirely freed from arfenic, weighed 104 grains, and exhibited 
a black colour. 


00 4 


h) Theft 
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b) Thefe 104 grains were mingled with carbonat of pot- 
afh and crude tartar, of each three drachms. The mixture, 
when introduced into a fmall crucible, and covered with 
muriat of foda, was kept in the fire, before the nozzle of 
the bellows, during 20 minutes. The cobalt, thus reduced 
to the reguline ftate, was found to weigh 75 grains. Its 
external furface had a finely knit, or interwoven appear- 
ance. But when I endeavoured to break it by the 
hammer, it proved to be hard, and fomewhat tenacious. 
Its internal furface was partly porous ; partly it exhibited a 
rough frafture, palling into the hackly^ that is, prefenting 
fharp points to the feel, 

c) After thefe 75 grains of metallic cobalt had been 
pounded, they were roafted, in a brifk fire, for two hours ; 
upon which the calcined cobalt appeared again in the cha- 
ra&er of a black oxyd, with an increafe of weight of 18 
per cent. 

Since it may be. prefumed, with probability, that this 
cobaltic oxyd, which has been re-produced from the re- 
guline cobalt revived at ( b ), contains oxygen in the fame 
proportion with the oxyd prepared by roafting the rough 
cobalt ore; and, as confequently, thofe 1 04 grains (a) of 
oxyded cobalt have contained 88 grains of pure reguline 
cobalt ; it follows, that the conflituent parts of this white 
cobalt-ore , from Tunaberg , are, in the hundred : 

Reguline cobalt ... 44 

Sulphur 0,50 

Reguline arfenic . . . 55 ) 5 ° 


100 

/ 
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LXX. 

CHEMICAL EXAMINATION 

OF THE 

CO BALTIC ORE OF MANGANESE, 

From Rengersdorf, in Lufatia. 

% 

The foffll that was the objeCl of the prefent ^nquirj' occurs 
near Rengersdorf \ in Upper-Lusatia , in a ftratum of quarz, 
which, on the He'ideberg , comes up to the day. It has, till 
now, been confidered as a black hamatltlc ironflone *, until 
the late Profeflor Leske has introduced it as a black cobalt- 
ore f. However, as he declared to entertain a wilh that 
this claflification, which he founded partly on the external 
characters of thisfoflil, partly on fome previous experiments 
mad£ with it J, might be farther examined by a chemical 
analyfis, it was by this declaration that M. JVestrumb was 
induced to undertake this talk. 

From the appearances which this celebrated chemifi: ob- 
ferved on experimenting with this foffil, it refulted, that it 
contained jnanganefe : but, on the other hand, he denied 
it to contain a portion of cobalt §, which, however, Leske 
had fufpeCled in it. 


* Schwarzer, Glaskopfiger Eisenstein^ 
f Schwarzer Erdkobalt. 

X Reife durcb Saxen von N. G. Lejke . Leipzig, 1785, Page 
330 — 230. 

$ Klelrte Phys. Cbem. Abhandlungcn^ von Wcstrumb , uer Band, 
1 He#, 1788, page 1J3. 

My 
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My examination of this mineral fubftance, of which I 
have received a flock from M. de Gersdorf \ the worthy pro- 
prietor of the eftates of MeJJ'ersdorf and Rengersdorf, where it 
is found, has convinced me that, befides manganefe, it in- 
deed contains cobalt : but it has, at the fame time, {hewn, 
that the prefence of cobalt is hid by the predominant portion 
of manganefe combined with it, or, at leaft, rendered unob- 
fervable on the firft infpe&ion of the foflil. 

» A. 

a) The rough foflil, when treated upon charcoal, under 
a flream of air, continued for fome time from the blow- 
pipe, fules into an apake, blueifh fcoria. 

b) Phofphoric fait produces with it, by the fame treat- 
ment, a crimfon-red vitreous globule. 

c ) Borat of foda is tinged by it of a dark hyacinthine- 
red } which colour, on adding a flight portion of arfeniated 
foda, pafles into a pale blue. 

d) One hundred grains of this foflil were firft calcined in 
a gentle heat, and afterwards ignited during half an hour. 
The foflil loft thereby 17 grains in weight, and its blackifh 
colour was changed to a dark afh-grey. During this 
procefs of roafting, there could not be obferved cither 
fmoke or fmell ; and the lofs confifted merely of aqueous 
particles . 


B. 

a) Five hundred grains of this foflil, previoufly commit 
nuted in the mortar, were digefted with a moderately ftrong 

mu- 
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muriatic acid. There efcaped vapours of oxygenated mu- 
riatic acid. By continuing the digeftion at the degree of 
ebullition, the mixture loft its brown colour, and the fluid 
became green, leaving a white earthy refidue behind. But, 
on diluting the folution with water, its green colour difap- 
peared, and the filtered liquor acquired a weak brownifh- 
red. The refidue, feparated by filtration, weighed 206 
grains, after ignition. 

b ) I then reduced the volume of the muriatic folution by 
evaporating it ; during which procefs filiceous earth was de- 
pofited, weighing 10 grains, when colie&ed on the filter and 
ignited. After this I faturated the folution with difiblved 
cauftic pot-afh, added in excefs, kept the mixture for fome 
time in digeftion, and filtered it. A muddy refidue re- 
mained on the paper, the dirty light-brown colour of which 
rapidly turned black on expofure to air. 

c ) The fluid feparated from this refidue was neutralized 
with muriatic acid, and then combined with carbonat of 
pot-afh. It depofited aluminous earthy the quantity of 
which, after ignition, amounted to 12 grains. 

d) The above black refidue ( b ) was again diffolved in 
muriatic acid, and thrown down by mild vegetable alkali. 
The precipitate appeared of a pale-reddifh colour. When 
edulcorated and dried, I fubjecled it to ftrong red-heat, for 
one hour, in a calcining pot. It returned from the fire of a 
greyifh-brown hue, and weighed 178 grains. 

e) I fubjecfed thefe 178 grains, for fome time, to di- 
geftion, in a boiling heat, with a moderately ftrong nitric 
acid, diluting afterwards the folution with water, and fil- 
tering it. There remained a tender, black refidue behind, 
which, upon edulcoration, drying, and ignition, weighed 80 

grains, 
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grains, and was oxyd of manganefe . In order to try it for 
iron, I again digefted it with nitric acid ; in which, on the 
addition of a little fugar, it immediately diflolved, without 
leaving iron, or any other refidue. When again precipi- 
tated by means of carbonated pot-afh, it fell down as a car- 
bonated oxyd of manganefe, of a white colour, verging into 
the ifabella yellow. 

f) Hence the nitric folution ftill contained 98 grains of 
the mentioned 178; but from the firfl there muft be fub- 
tradled one grain for copper, difcovered in the fequel. By 
mild vegetable alkali, this re-diffolved portion was again 
precipitated, of a pale colour of peach-flower * and this pre- 
cipitate, as the following examinations of it have fhewn, 
confifted of an accurate mixture of oxyds of cobalt and 
manganefe . 

g) The 206 grains, which remained on diflolving the 
crude foflil (<?), were mixed with twice their weight of car- 
bonated pot-afh, and moderately ignited during two hours ; 
after which they were covered with water, fuper-faturated 
with muriatic acid, and evaporated to a gelatinous confift- 
ence : and when the filiccous earth had been feparated, 
wafhed, and ignited, it was found to weigh 1 14 grains. 

h) I then neutralized the remaining muriatic liquor with 
carbonat of pot-afh, and combined it afterwards with oxalat 
of pot-afh : but by this neither any precipitation nor turbid- 
nefs has been effedled. It was then combined with cauftic 
ammoniac, which threw down aluminous earthy the quan- 
tity of which, after ignition, confifted of 90 grains. The 
ftill remaining portion of the fluid continued clear on the ad- 
dition of carbonated foda. 

. r • 

# 

/) With a defign to afcertain the proportion of copper 
which enters into this foflil, and the prefence of which has 

al- 
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already been obferved in the previous experiments, I affufed 
fulphuric acid upon 500 grains of the rough foflil, evaporated 
the fluid on a fand-batn, foftened the infpiflated mafs with 
water, and immerfed, after filtration, a polifhed plate of iron 
into the clear folution, which had acquired a pale rofc 
colour. The plate of iron became gradually incruftated 
=with a cupreous pellicle ; which, when carefully collected, 
weighed no more than \ grain ; and thus one grain of oxyd 
of C0 PP* r niuft be put in the computation. 

Therefore, the five hundred grains of the foflil here ex- 
amined have been decompofed into: 


Oxyd of cohalt , mixed with 


oxyd of magnefia B. 

f) 

. . . 

• • 97 

Mere oxyd of manganefie 

e ) 

... 

. . 80 

Oxyd of copper . . . 

i) 

. . . 

. . 1 

Si /ex 

*) 

■n 

1 14) 

. 124 

)•••** 

g) 

Jlumine 

c ) 

127 

. 102 


h) 

9 ° j 

Water .... A. d) 

• * • 

• 


• 


489 . 


But, that the 97 grains mentioned at (B./), and which 
were obtained in the carbonated ftate, have really confifted 
- of a mixture of oxyded cobalt and manganele, has been 
proved by the following experiments ; the phenomena of 
which, at the fame time, were compared with thofe that 
are exhibited by the pure carbonated oxyd of manganefe* 

I. a) The colour of the above precipitate, in the car- 
bonated ftate, is the pale peach-flower red, and changes, on 
.ignition, into the light-brown. 

»• h) The 
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b) The colour of the carbonated manganefian oxyd 
white, inclining to the ifabel la-yellow j and that of ignited 
oxyd of manganefe is black-brown. 

2. If the ignited cobalto-manganefian precipitate be 
digefted with nitric acid, in a boiling heat, it leaves behind 
it a relidue in the form of a fubtle, black powder. If then 
carbonated pot-afh be added to the filtered folution, which 
has a very pure, but dilute rofe-red colour, the difiolved 
matter is thrown down by the alkali, of its former peach- 
flower red. The black refidue, left unattacked by the 
nitric acid, when heated to rednefs, and digefted in a heat 
of ebullition with a frefh portion of nitric acid, is re- 
difiolved for the greateft part j and its difiolved portion is 
again precipitated, of a pale red colour, by mild pot-afh. 

b) The ignited black-brown oxyd of manganefe, by it- 
felf alone, is infoluble in nitric acid ; the acid that is boiled 
with it continues colourlefs, and lets nothing fall' down on 
being faturated with an alkali. 

3. a ) If the above compound precipitate of cobalt and 
manganefe be difiolved in muriatic acid, and abundantly fu- 
perfaturated with carbonated ammoniac, the clear fluid which 
ftands over the fediment acquires, after fome time, a dilute 
colour, refembling that of the bloflom of flax-weed. 

b ) The oxyd of manganefe, on the contrary, when dif- 
folved in the fame manner in muriatic acid, and precipitated 
by carbonat of ammoniac, added to excefs of faturation, 
leaves the liquor Handing over the fediment entirely colour- 
lefs. 

4. a) On adding the mentioned cobaltic precipitate of 
manganefe to a neutral phofphat, fufed upon charcoal, the 
clear globule becomes tinged of a pure fapphire-blue colour, 

which 
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which continues unchanged by the outer, as well as by the 
inner flame of a candle, directed on it by the blow-pipe. 

b ) Oxyd of manganefe, alone, produces with the phof- 
phoric fait a globule, which is devoid of all colour when 
urged by the interior flame, but acquires an amethyftine 
red by the heat of the exterior. 

5. a.) The combination of borax with the cobalto-manga- 
nefian precipitate, upon the charcoal, before the blow- 
pipe, produces a glafs globule of a dirty blueifh colour, in- 
clining to the blackilh-grey. But as foon as a fmall quan- 
tity of arfeniated foda is added, a pure fapphire-blue colour 
appears. 

b) Oxyd of manganefe imparts to borax, when vitrifying 
upon the coal, a dark amethyftine, and fometimes a hyacin- 
thine red colour. But the glafs globule is immediately 
rendered colourlefs by the addition of arfeniat of foda. 

6. a ) When the precipitate compounded of cobalt and 
manganefe is diftolved in concentrated muriatic acid, the 
folution acquires a pale rofe colour, and it becomes grafs- 
green by heating. As the folution cools, its green colour 
difappears, and the pale-red returns. If this folution be 
diluted with water, and employed inftead of ink, the clja- 
ra£fers written with it become vifible, of a green colour, 
on warming the paper gently \ but, upon cooling, that co- 
lour difappears, and returns again when warmed ; and fo on, 
alternately. However, if the paper be heated too ftrongly, 
the traces made on it acquire a brown and permanent 
colour. 

b) The folution of oxyd of manganefe alone, in concen- 
trated muriatic acid, is,' for the moft part, entirely colour- 
5 * lefs: 
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lefs : neither does it acquire any tinge by warming it. The 
traces written on paper with this folution, previoufly diluted 
with water, continue invifible if the paper be expofed to 
a gentle heat only : but by a ftronger heat they turn brown, 
and lofe no more that colour, even after cooling. 

D, 

All thefe phenomena fuificiently evince the prefence of 
cobalt in the above compound reddifh precipitate. How- 
ever, fince the colours exhibited by this precipitate are, in 
all their changes, paler than thofe which are produced by 
the oxyd of cobalt prepared from genuine cobalt-ores, it ap- 
pears that the cobaitic is its fmaller part. The mangancfe, 
on the contrary, conftitutes the greater portion : and it 
feems that in this precipitate there obtains an intimate union 
between thefe two metals : for, although 3 great part of the 
manganefe may be made feparable by ftrong ignition, by 
which it is rendered infolublein nitric acid ; yet I could not 
fucceed in feparating entirely the remaining part of manganefe 
from the ingredient cobalt, by repeated ignition and boiling 
in nitric acid. 

It is on account of the manganefe, fo intimately com- 
bined with the cobalt, that neither the crude foflil, nor the 
reddifh precipitate feparated from it, imparts a true blue 
colour to vitrifying fubftances. 

Yet, notwithftanding this, the mentioned arfenical addi- 
tion (5. b) affords a practicable means of rendering the in- 
gredient portion of manganefe ineffectual in tinging glafles. 
The reafon of this is, that the manganefe combines, and en- 
ters into a ftate of complete faturation with the oxygen, 
which it feizes from the admixed arfeniat of foda. And as, 
in this fituatien, it does not, of its own accord, tinge vitri- 
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fying fubftances, it like wife no longer prevents the cobalt 
from imparting a pure fapphi re-blue colour ; as is con- 
firmed by the following experiments. 

i» To five parts of that peach-flower coloured precipi- 
tate, previoufly difTolved in muriatic acid, I added a folution of 
two parts of arfeniated foda, and effedled a precipitation by 
means of carbonated foda. The precipitate, in this in- 
fiance, acquired a lavender-blue, infteadof a reddifh colour ; 
and, when added to a globule of borax, melted upon char- 
coal, it immediately coloured it of a pure fapphire-blue. 


mixed and vitrified in a porcelain-pot, afforded a glafs of a 
weak and cloudy amethyft-colour. 


yielded a glafs of a very pure fapphire-blue colour, though 
not of that intenfity which an equal quantity of oxyded 
cobalt, prepared from the common good cobalt-ores, imparts 
to fimilar glafs-frits. 


produced a fmalt-blue glafs, the violet colour of which too 
much inclined to a dirty brown-red. 


2. a) Si lex . 




Reddijh cobalto-manganefian 
precipitate . - 10 grains, 


b) Si lex 



\ ounce of each, 


Calcined borax . . . 

Of the above lavender-blue 


arfieni cal precipitate . . . 10 grains. 


3. a) Silex 



f ounce of each, 
2 drachms. 


Carbonated pot-ajh 
Rough fofil . 


P p 


b) Si - 
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b) Silex . 

Carbonated pot-afh 
Rough fojfil . , 

Arfeniat of foda . 


^ £ ounce of each, 

2 1 

j > drachms > 


gave a fmalt-blue glafs, of a pure violet colour. 


4. It yet remained to examine what colour would be 
produced by the cobaltic portion of this compound metallic 
oxyd, in the encauftic painting on porcelain. For this pur- 
pofe, a part of the lavender-blue arfenical precipitate , pre- 
pared as before (No. 1.) was conveyed upon porcelain- 
veffels, previoufly ignited, and then fufed upon them. The 
painting returned from the furnace in every refpedt of a pure 
cobalt-colour, though rather weak. 

Befides thefe experiments, I performed a number of 
others with feveral variations, with a defign of afcertaining 
the proportion of cobalt in the ore here examined, as well as 
of feparating its oxyd of cobalt in a ftate entirely free from 
all admixture of manganefe. But, fince the refult would 
not anfwer my wifhes, I abftain from giving here an ac- 
count of thofe experiments \ and am, at prefent, fatisfied 
with having demonftrated the prefence of cobalt in this 
blacky earthy ore of manganefe from Rengersdorf 
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CHEMICAL EXAMINATION 

OF THE 

NATIVE SULPHAT OF COBALT. 

( Kobaltvitriol ) 

From Herrengrund, in Hungary. 


AT Herrrengrund , near Neufohl in Hungary , a vitrolic 
fait occurs, in pale rofe-red, tranfparent cryftals, of a JiaU 
a&itical form ; which is confidered by fome as a fulphat of 
manganefe , but by others as a fulphat of cobalt . 

T o remove this doubt, I undertook the following ex- 
amination of this foffil y and the refult decided for the latter 
opinion. 

Hundred grains of this metallic fait, when difTolved in 
water, and precipitated by carbonat of pot-afh, afforded feven 
grains of a loofe, pale-blueifh precipitate, which turned 
black on expoiure to a red-heat. This precipitate, when 
fufed upon charcoal, imparted to the glafs-globule produced 
by the vitrification of a phofphoric neutral fait, as well as to 
that which is obtained in the fame manner from borax, a 
pure fappharine blue colour. Its remaining part, that had not 
been employed for thefe experiments, yielded, upon folu- 
tion in dilute muriatic acid, a fympathetic ink ; the traces 
of which diredfly affumed a yellowifh-green colour on 
warming the paper, but difappeared again as the paper 
cooled. 
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CHEMICAL EXAMINATION 

OF THE 

MINERAL SPRINGS AT IMNAU * 

In Suaexa. 


Among the many various mineral waters with which be- 
neficent Nature has provided feveral parts of Germany , there 
are fome which, by accident and good fortune, have ac- 
quired fame and credit ; while others, on the contrary, 
though not lefs valuable, have either continued to be to- 
tally unknown, or have undefervedly fallen into negledl 
and oblivion. 


To thefe latter belong the miner al-fprings at Imnau , a 
borough in Suabia , fituated between Tubingen and Roth - 
well, in the Tate tlaigerloch , which is the property of 
Prince Hobenzollern-Sigmaringen. 


Although thefe fprings had been famous as early as the 
times of Taberna-montanus , I have not yet feen of them 
any account earlier than that given by Cafpar\. But how 
little fatisfa6lory his information can be wfith regard to the 


* Chemifche Annalen , T. Band, page 1792,. 333. 

+ Befcbreibung des Saeurbrunnens zu Imnau , &c. durch Sam. 
Cafpar . Med. Dr. und Pliyficus zu Sulz am Neckar. Ulm. 1733, 
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nature and conftituent parts of the water, may be concluded 
even from the date of its publication ; as, in general, at 
that time a well-founded chemical anaiyfis of water could 
not even be thought of. 

By the care of Dr. Mezler , phyfician to the Court of 
Hohenzollern-Sigmaringen, I obtained, of the mineral- 
water at Imnau, a quantity fufficient for examination, in 
five well-ftopped, and numbered bottles ; the waters of 
which were taken from as many contiguous fprings, flow- 
ing into one common refervoir. 

When the water arrived at Berlin it; was found bright 
and clear; it frothed ftrongly on being poured into glaflesy 
and had an agreeable and ftrong tafte of carbonic acid. 
From this description only the water from the fprings 
4 and 5 ought to be excepted ; b'ecaufe, with refpedl to 
fmell, as vvell as tafte, it feemed to be impregnated with ful- 
phurated hydrogen-gas. 

Each of the waters contained in thofe bottles I have 
firft previoufly tried by means of re-agents. They were 
then fubjefted to analytical examination, in order to pro- 
duce their conftituent parts in a feparate ftate. 


Examination by means of Re-agents . 

I. Tincture of Litmus. 

a) The crude water of all the five bottles, acquired by the 
tinfture of litmus, a fine red colour. 

b) When it had been reduced to one half by boilings 
and filtered, it continued blue, on the addition of that tine* 
ture. 


?P 3 


II. 
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II. Paper tinged with a decoction of Bra/il-ivood * 

a) The colour of the crude water changed the red colour 
of the paper to a violet. 

b) Boiled water produced no change in the colour of that 
paper. 


III. Limc-zvater. 

9 

On mixing equal parts of lime-water, and the water frcu& 
each bottle feparately, the mixture was rendered cloudy and 
of a milk-white ; but it rapidly became again clear. — How- 
ever, by the addition of more lime-water, a quantity of car* 
fconated lime fell down. 

IV. Concentrated Mineral Acids 

difengaged from the water of each bottle numerous aitw 
bubbles. 

V. Carbonat of Ammoniac, and Car bona t of Soda > 

produced a precipitate, which was thrown down entirely 
white, from the waters of the i, 2, and 3 bottles j but that 
of the 4 and 5 bottles had an afli-grey colour. 

VI. Caufiic Ammoniac , and cailfiic Soda , 

yielded the fame precipitates as at V. but in a lefs quantity. 

VII. Spirituous Tincture of Nut-galls . 

The water of the bottle, No. 1, fuffered no change from 
it, except that it acquired a weak yellowifli {hade. But 
iivthe waters of the bottles marked 2, 3, 4, and 5, a pur- 
ple 





' 
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pie precipitate was thrown down by this tincture, and the 
fupernatant liquor acquired a violet colour, inclining to the 
green. 


VIIL Oxalic Acid 

immediately effected a copious precipitation. 


IX. Mnriat of Barytes 

produced a precipitate in but a moderate quantity. 

X. Sulpliatof Magnejia 


a) Threw down from the rough water, after 24 hours, 
a precipitate fufficient to be obfervable. 


b ) But the boiled water, combined with the fame fait, 
was not rendered turbid, and it continued clear. 


XI. Nitrat of Silver . 


The water of bottle 1 continued at firft unaltered, but 
afterwards it became a little opaleicent. Thofe of the bot- 
tles No. 2 and 3 were altered very little; they, how- 
ever, acquired abrownifh tinge. The waters of bottles 4 
and 5 were immediately rendered blackifh, and depofiteda 
black ledi merit. 


XII. Acetate of Lead. 


In the waters of the bottles 1, 2, and 3, it produced a 
white, and in thofe of the bottles 4 and 5 a dirty, light- 
brown fediment. 
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XIII- Running Mercury , 

preferved in the waters of the bottles 1, 2, and 3, its bright 
luftre ; but it became tarniihed of a blackifh hue, when 
immerfed into the waters taken from the 4th and 5th bottles. 


XIV. Leaf of beaten Silver . 


I. Examination of the gafeous conftituent part . 


It has already refulted from the preceding refearches, 
that this mineral water is richly impregnated with carbonic 
acid gas. To afeertain the quantity of this gas, its extri- 
cation and collection were performed by means of the mer- 
curial pneumatic apparatus. 


On examining the waters taken from the bottles No. 4 
and 5, the mercury in the cylinder became incruftrated, at 

its 


Small pieces of this continued unchanged in the waters 
of the 1, 2, and 3 bottles \ but in thofe of the 4th and 5th 
they became tarnifhed, firft of a gold, and then of a copper- 
colour. 


Analytical Examination . 


As a detailed explanation of every feparate experiment 
would occafion unneceftary repetitions to ayoid thefe, I 
{hall relate only, in a few words, the method which I purfued 
in thefe refearches. To this I (hall add, in a fummary way, 
the conftituent parts which I have difeovered in the water 
of each particular fpring, together with their proportion to 
each other. 
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its upper furface with a brown pellicle, during the operation ; 
but this did not take place with the waters of No. 1, 2, 
and 3. 

The gas, that was difengaged from the water of each 
bottle, was totally abforbed by lime-water, and produced 
carbonat of lime. But in the common air, that occupied 
the fpace left in the retort after the introduction of the mi- 
neral water, and which was driven over along with the 
carbonic acid gas, I could not difeover any extraneous 
matter. 

II. Examination of the fixed conjiituent parts. 

a) One hundred cubic inches of water (reckoning the 
weight of water, filling the capacity of one cubic inch, 
equal to 290 grains of diftilled water), from each fpring fe- 
parately, were evaporated at a moderate temperature in a 
glafs-difh. The water 

of the bottle No. 1, left 31^ grains 

2, .341 

3 > • 3 6 i 

4 , -39 £ 

5 , .38 

of a dry refidue. That of No. 1 had a white, thofe of No. 
2 and 3 a light reddifh-grey, and thofe of No. 4 and 5 a 
reddifh colour, of a little deeper call. 

b) All thefe refidues were firft treated with alkohol, 
during 24 hours. The ardent fpirit became imbued with 
a faint yellowifh colour, and when feparated by filtration, 
and evaporated, it left behind it fo flight a portion of a 
brown mafs, that its farther decompofition was not well 
practicable. For this reafon I collected it, by means of 
alkohol, into one mafs, from all the five evaporating-difhes, 
and after having fuffered the fpirit again to exhale, I obtained 
1 a refidue 
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a refldue weighing four grains. When this refidue had 
been re-diffolved in very little alkohol, there remained i|- 
grain of muriated foda : and on combining the fpirituous 
folution with fulphuric acid, if grain of reftnous matter was 
feparated. But the fulphuric folution yielded fulphat of 
magnefia ; for which one grain of muriated magnefia may 
be put in the computation. 

c ) After this extraction of the feveral refidues, by means 
of ardent fpirit, I affufed water upon each of them feparately, 
and agitated the mixture feveral times. After 24 hours the 
aqueous extracts were, by means of the filter, feparated 
from the undiflolved portion, and made to cryftallize : firft, 
with the afliftance of a gentle heat, and then by fpontaneous 
exhalation in the open air. Every one fhot into prifmatic 
cryftals, which confided merely of futy bated magnefia ; with 
the exception of that which had been obtained from No. i, 
and which alone was accompanied with a nearly unobferva- 
ble trace of felenite , or gypfum. Thefe faline lixivia left 
at laft a brown moifture behind, which hardly amounted to 
a few drops, and contained fo final 1 a quantity of gummous- 
extraftive- matter, that it could not be eftimated. 

d) Upon the portion that remained undiflolved in water, 
I poured alkohol, and afterwards I dropped nitro-muriatic 
acid into it, until all effervefcence and a&ion of the acid 
ceafed. On this procefs a finall quantity of a muddy refi- 
due remained behind ; which, when collected upon the filter, 
and ignited, left feliceous earth behind it. 

All thefe folutions, previoufly filtered, were faturated 
with cauftic ammoniac. By this combination, an hardly 
obfervable turbidnefs was produced in the folution of the re- 
fidue left from the water of the bottle No. I. But in thofe 
of the other four refidues a ferruginous precipitate enfued; 

5 which 



. 
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which was carefully colle&ed upon the filter, then wafhed, 
dried, ignited, and weighed. This I diffolvcd again in 
nitro-muriatic acid, in order to feparate a fmall portion 
of filiceous earth \ which {till has been mixed with it, and was 
afterwards collected, ignited, and weighed, for the purpofe 
of afcertaining the true weight of the iron, which the 
preceding precipitate had contained, by fubtraSing the 
weight of the filex from the whole weight of the former. 
After which, this portion of iron was reduced, in the com- 
putation, to a correfponding quantity of carbonated oxyd of 
iron. 


t) After having thus feparated the ferruginous part, I 
reduced the folutions, in fome degree, by evaporation ; 1 com- 
bined them with a fourth part of their volume of alkohol, 
•adding, then, concentrated fulphuric acid by drops, which 
immediately threw down a quantity of felenite. I conti- 
nued dropping in the acid, as long as any of this fulphat of 
lime would fall down. The felenite \vas colledred on the 
•filter, and when it had been edulcorated with a mixture of 
water and alkohol, I again decompofed it, by boiling with 
an aqueous folution of carbonated foda. The carbonat of 
lime , thus feparated, was wafbed, dried, and weighed. 


f) To difcover whether the fluid remaining from the 
feparated gypfum contained any magnefia, I evaporated it 
to fome part, and combined it with carbonat of foda, at the 
degree of boiling heat. However, no precipitation took 
place. 


According to the refults of thefe inquiries, one hundred 
cubic inches of the waters of the mineral fprings at Imnau 
contain : 




1. 
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I. Water from the Bottle No. i. 

Sulpbat of magnefia , with 1 

a trace of felenite . . } ^5 S ra * nS 


Muriat of foda .... 0,30 

Mur l at of magnefia . . 0,20 

Garb onat of lime .... 25 

Si lex x 

Refmous matter .... 0,30 

3 2 >55 grains 


Carbonic acid gas , 104 cubic inches. 

II. Water from the Bottle No. 2. 


Sulphat of magnefia .... 5 grains 

Muriat of foda .... 0,30 

Muriat of magnefia . I' . 0,20 

Carbonat of lime .... 27,75 

Carbonated oxyd of iron . . 0,75 

. 1 

Ref nous matter .... 0,30 


35,3° grains 

Carbonic acid gas,) 105 cubic inches. 

III. Water from the Bottle No. 3. 


Sulphat of magnefia . . . 5,50 grains 

Muriat of foda .... 0,30 

Muriat of magnefia . . . 0,20 

Carbonat of lime . . . 28,25 

Carbonated oxyd of iron . • 1 

Silex 1 

Ref nous matter .... 0,30 


36,55 grains 

Carbonic acid gas , 104 cubic inches. 


IV. 
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IV. Water from the Bottle No. 4. 


Sulphat of magnefia . . . 

6 grains 

Muriat of Joda . . . . 

0,30 

Mari at of magnefia . 

0,20 

Carbonat of lime .... 

3 i 

Carbonated oxyd of iron . 

1,50 

Silex 

1 

Rejmous matter .... 

0,30 

* 

4°, 3° grains 

Carbonic acid gas , 1 12 cubic inches. 

V. Water from the Bottle No. 5. 

Sulphat of magnefia . 

5,75 grains 

Muriat of Joda .... 

0,30 

Muriat of magnefia . 

0,20 

Carbonat of lime .... 

2 9 > 7 S 

Ca rbonated oxyd of iron 

1,50 

Silex . ...... 

i 

Refinous matter .... 

0,30 

.• 

38,80 grains 

Carbonic acid gas , 1 15 cubic 

inches. 


It will be obferved, that the fum of the feparate conftituent 
parts, in eachof the zbovefive computations, is a little greater 
than the weight of the entire dry refidue, that has been at firft 
obtained (B. No. 2. a .). This is to be accounted for by 
the water of cryftallization, which enters into the fulphat 
of magnefia. 


. C. 
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» In this fummary ftatement will be found wanting the 
fulphurated hydrogen gas , fufpe&ed before in the waters of 
the 4th and 5th bottle, or fpring fpage 581) ; the prefence 
of which, however, feemed to be indicated by their taftc 
and fmell, as well as by the dark colour of the precipitate 
thrown down by acetated lead, and by the tarnifhing of the 
reguline mercury and filver-leaf (A. No. 13 and 14), im- 
merfed into them. 

However, fincc I have experienced in other inftances, 
that, in mineral waters, thefe and fimilar indications origi- 
nate but rarely from real fulphurated hydrogen gas, and 
that more frequently they arife from the admixture of pu- 
trefying organic matters * I entertained a doubt : whether 
that putrid vapour be an efTential ingredient in the waters 
of the fprings No. 4 and 5 ? Of this doubt I informed 
Dr. Mezler , req netting him to examine this object 
on the fpot. And it refulted from the refcarches, which he 
tnadc, that this fmell, refembling that of fulphurated hydro- 
gon gas, was owing merely to the putrefeent ftate of a ce- 
ment, which had been employed in the confirmation of fome 
pipes, through which it was found neceffary to force the 
water of the fourth and fifth fprings into their appropriate 
refervoirs. This caufe has been fince removed ; hence thefe 
fprings are, at prefent, entirely free from all extraneous 
contamination. When the whole of the water had been 
pumped out of the refervoirs, and, confequently, when Dr. 
Mezler was enabled to examine water, that had recently 
iflued from thefe fprings, he found, neither by the tafte 
nor by the fmell, the leaft trace of that hepatic odour. Be- 
fides this, he filled, under the furface of the water, four bot- 
tles ; the firjl of which contained fome clear pieces of white 

arfenic j 
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arfcnic; the fecond , fome cryftals of purified acetate of lead ; 
the thirds beaten leaf-filver ; and the fourth , running mer- 
cury : flopping all thefe bottles clofely. After 24 hours, 
the arfenic was found as white as before ; the precipitate 
produced by the acetated lead was of a beautiful white ; and 
the metallic luftre of the filver and mercury was not in the 
leaft impaired. 


* 


END. 



ERRATA. 


Page tine 

54 . . 20 — offeB read effe&. 

120 . . 31 — 36 

139 • , 8 — 122 xi2 

147 . . 13 — . i6 0 | ......... i 6 °i 

278 . . 22 — '2 5 2y 

309^.. • 17 — 5—7 15- 1. 7- 

342 . ~ 8 — 1 grain i£ grain. 

354 . . 29.30 — *would Jhoct would not lhoot. 

359 . . 18 — carbonic muriatic. 

362 . . 14 — 2,40,0 *. 2,490 

404 . . 1 — carbonated free foda ... . cauftic foda. 

450 . . 16 — 47 lb 47 grains. 

461 . . 6 — muriatic fulphuric 

475 . . 8 — after leucite , read, whofe earthy parts, like thol 

lepidolite, are alfo filex and alumine, Sec. 

479 . . 12 — fulphuric fulphureous. 

500 . . 24 — muriatic fulphuric. 

219 transfer note (*) to page 218. 


400 transfer note to 399. 

Some other typographical errors, and miftakes of lefs importance, are 
•©commended to the Reader’s kind indulgence. 


Printed by G. Woodfally No. 22, Paternojler-ro f w ) London 













